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March 2021 

MEMORANDUM 

SUBJECT: Peer Review for ERG Report, “Analysis of Heavy-Duty Vehicle Sales Impacts Due 
to New Regulation” 

In August 2020, EPA contracted with RTI International, who enlisted EnDyna as a subcontractor 
(RTI/EnDyna), to conduct a peer review of a study conducted by ERG and its subcontractor 
EERA (ERG/EERA). The draft study, titled “Analysis of Heavy-Duty Vehicle Sales Impacts Due 
to New Regulation,” estimated the effects of EPA standards for heavy-duty vehicles on sales of 
those vehicles, including whether the standards elicited increased sales in advance of the standards 
(pre-buy) and reduced sales after the standards came into effect (low-buy). 

The peer reviewers selected by RTI/EnDyna were Drs. José Holguín-Veras of Rensselaer 
Polytechnic Institute, Amelia Regan of the University of California at Irvine, Yan (Joann) Zhou of 
Argonne National Laboratory, and Yichén (Christy) Zhōu of Clemson University. EPA would like 
to extend its appreciation to all four reviewers for their efforts in evaluating this survey. The 
reviewers brought useful and distinctive views in response to the charge questions. 

The first section of this document contains the final ERG/EERA report responding to the peer 
reviewers’ comments. The second section provides the peer review report conducted by 
RTI/EnDyna. It documents the peer review process, provides both a summary of the peer review 
comments and the detailed responses, the peer reviewers’ curriculum vitae, the agenda from a 
teleconference, and the form EnDyna used to evaluate potential conflicts of interest. 

CONTENTS 
I. Analysis of Heavy-Duty Vehicle Sales Impacts Due to New Regulation: Response to Reviewer 
Comments, February 25, 2021, conducted by ERG/EERA. 

1. Minor 
2.  Moderate 
3. Major 

II. Analysis of Heavy-Duty Vehicle Sales Impacts due to New Vehicle Regulation (October 9, 2020): 
Peer Review Final Report, January 21, 2021, conducted by RTI/EnDyna 

1. Introduction 
2. Charge Questions 
3. Summary of Peer Reviewers’ Comments 
4. Individual Peer Reviewers’ Comments 
5. Peer Reviewer Curriculum Vitae 
6. Agenda for Peer Review Teleconference 
7. Conflict of Interest Form and Non-disclosure/Confidentiality Agreement 



  
 

 
 

    
  

 
    
   
   

 
 

  
 

Analysis of Heavy-Duty Vehicle Sales 
Impacts Due to New Regulation: Response 
to Reviewer Comments 
Comments received are categorized into minor, moderate, and major. Minor comments do not 
affect the outcomes of the report and may be addressed with straightforward adjustments to the 
text. Moderate comments do not affect the outcomes of the report, but require more significant 
adjustments to the text, or effort to update tables and figures. Major comments may affect the 
outcomes of the report and may require extensive modifications to the text, tables, and figures, and 
may include adjustments to model specification 

February 25, 2021 



  
    

 
 

 
 

 
 

   
   

 
 

 

  
  

  
 

 
 

 
 

  

 

 
 

  
 

  
 

  
  
  
  
  

   
 

 
 

  
   

 

 
 

 
 

   
 

 

 

 
 

  
 

   

  
    

1 Minor 
Reviewer Section Comment Response 
Dr. Yan 
Zhou 

Ex. Sum. and 
Conclusion 

suggest changing the “abstract” to “Executive 
Summary” and move some of the contents from 
the “Conclusions” to “Summary”. For people 
who do not have time to read the 80-page report, 
they can still comprehend a full picture of the 
data and methodologies used, as well as the key 
take-ways from this study. 

Abstract changed to “Executive 
Summary” and key sections from the 
conclusions were copied to the executive 
summary 

Dr. Yan 
Zhou 

1 suggest clarifying in the “Introduction” and 
“Summary” that although the HDV regulation 
covers from class 2b to class 8, this study focus 
on class 6-8 due to data limitations. 

Suggestion incorporated 

Dr. Yan 
Zhou 

3 In the beginning of Section 3 Data and 
Methodology, I would suggest adding a table to 
show all the data considered in the analysis and 
modeling. 

• Variable 
• Models (in which data was used) 
• Unit 
• Source 
• Notes 

Table added to top level of Section 3: 
Data and Methodology 

Dr. Yan 
Zhou 

2.8 Table 3 and Section 4.7: More description about 
how these costs were estimated and used in this 
analysis would be appreciated. 

Text has been added discussing these 
regulations and associated costs. 

Dr. Yan 
Zhou 

3.1.1 Page 38 Section 3.1.1: Please cite the reference for 
the vehicle sales in the content, not just on the 
figure. 

Citation added 

Dr. Yan 
Zhou 

4.2 Page 55 Section 4.2: I am confused about what 
exactly is the dependent variable? The Class 7 or 
8 sales, or the changes in the monthly sales? 

Changed dependent variable to Sales_i,t, 
where i is class, and t is month of year 



 
 

   
  

 

 
 

  
 

  
 

 
 

 
 

 
 

 
 

  
  

 

 
 

  
  

 
 

 
 

 
 

  
 

 

 
  

 
 

 
    

 
 
 

 

  
 

     
 

 

  
    

  

 
 

 

    
 

  
 

 

 
 

 

  

 
  

 
 

 
 

Dr. Yan 
Zhou 

4.4.2 Page 60-61: Was the effect due to recession 
considered when analyzing the impact of 2007 
regulations? The recession was mentioned earlier 
when discussing the sales trend. However, it was 
not clear whether that was controlled in the 
analysis. 

Text has been added to section 4.4.2 on 
p61 discussing how the models control 
for recession periods, by controlling for 
change in GDP, and how the results 
indicate a diminishing low-buy effect 
(and lower statistical power) approaching 
the recession 

Dr. Yan 
Zhou 

3.1.4 Page 44/Figure 8: Could you add an example to 
show how to read the chart, such as the “regime 
shifts in the PPI-Trucks corresponding to the 
2007 and 2010 enforcement periods”? 

Added discussion of the changepoint 
algorithm and graph interpretation to 
section 3.1.4. 

Dr. Yan 
Zhou 

2.3.4 Page 11/17: Why would buyers move up in 
vehicle class if higher class is more expensive? 
Then on page 17, it actually states an opposite 
trend. 

Text has been added to section 2.3.4 
suggesting reasons for class shifting 

Dr. Yan 
Zhou 

2.6.1 Page 24: Did the IEA study which was conducted 
13 years later (since 2004) conclude faster 
decoupling? 

Evidence from the IEA report does not 
indicate faster decoupling, see figure 6 of 
the IEA report. 

Dr. Yan 
Zhou 

Throughout Figure 4: Font size is too small to see Figure size increased throughout the 
document 

Dr. Y. 
Christy 
Zhōu 

4.4 The authors did not explicitly state the 
assumptions that allow them to identify the 
parameters 𝛽𝛽4 and 𝛽𝛽5 (and the jump in the 
parameters before and after the introduction of 
the new standards). 

Section 4.4 has been updated with 
greater clarity about the specification of 
𝛽𝛽4 and 𝛽𝛽5 and the underlying 
assumptions. 

Dr. Y. 
Christy 
Zhōu 

4.4.1 In the worst case, when the identifying 
assumption falls apart, we should interpret the 
estimates of “pre buy” and “low buy” as 
conservative estimates. 

This suggestion has been incorporated, 
with additional detail in footnote 12. 

Dr. Y. 
Christy 
Zhōu 

3 the authors can benefit by explaining specific 
variables that go into Equation (4) on page 58. In 
the current version, that does not appear until 
page 66 in the regression table. 

A table has been added to section 3 to 
identify the variables used up front in the 
text, and clarifying text has been added 
related to EQ 4. 



 
 

 

  
 

  
   

 
 

 
 

  
  

 
 

 

      
 

  
  

 
   

 
 

   
 

 
 

 
 

 
 

 

  
  

 
  

 

  
  

 

 
 

 

 
 

  
  

 
 

  
 

   
 
  

 
 

 

  
 

    
   

 
 

 
 

  

Dr. Y. 4.4 Also, the month variable is usually called the Text has been added clarifying that 
Christy “month-of-the-year dummy variables” in a Month_t corresponds to month of year 
Zhōu regression like this. Stating 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ𝑡𝑡 as a month 

will confuse readers who imagine the month as 
1,2,…12; 13,14….24; 25…, which is typical when 
you have more than a year. 

dummy variables, rather than a series of 
sequential months. 

Dr. Y. 4.1 onwards The authors may want to call Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑡𝑡 as We have updated the regression 
Christy Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡 . Usually, the class is a dummy, so equations to Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑡𝑡 as suggested 
Zhōu readers will be confused. What the authors mean 

are sales. Given that the authors estimate 
Equation (4) separately for each class, 
Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡 is sufficient and there is no need for 
Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑡𝑡 . The authors should state Equation 
(4) is estimated separately for each class before 
getting into Section 4.4.1; otherwise, readers will 
wonder why the authors do not have a dummy 
for each class on the right-hand-side. 

by the reviewer. We appreciate the 
guidance on clarity 

Dr. Y. 4.1 onwards for the Equation on page 65, it is better to call Equations have been changed to 
Christy “log Class 8” as “sales”. It can be Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙8,𝑡𝑡 Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖,𝑡𝑡 throughout, where i 
Zhōu or another way depending on the authors’ 

preference. Also, it may be helpful to add an 
equation number. 

represents class. All equations are now 
numbered. 

Dr. Y. 4.4.1 The authors stated on page 58 that they group As discussed in Section 4.4.1 we do not 
Christy months together in the pre and post dummies. specify a baseline number of months, but 
Zhōu The authors should clearly state the number of 

months they group in their baseline estimates. (If 
they do robustness and adjust the bandwidth, they 
can explain that later.) 

instead test across the set of available 
months, comparing statistical tests for 
the different combinations of months. 

Dr. Y. 4.4.1 First, for Figures 14-23, and Figures 25-28, it Text has been added to section 4.4.1 
Christy appears the authors plot the coefficients of discussing that the figures only show the 
Zhōu seasonality dummies on top of the “pre buy” and 

“post buy” dummies, aka �̂�𝛽1,𝑚𝑚 + �̂�𝛽4 before the 
new regulation year, and �̂�𝛽1,𝑚𝑚 + �̂�𝛽5 after the 

coefficients on the regulation variables. 
We only show the coefficients on the 
regulatory variables; seasonality is 



 
  

 
    

 

  
 

 

 
 

 

  
 

 

  

 
 

 
  

 
  

     
 

  
 

 

  
  

  
   

  
  

 
   

 

 
 

 
 

 
   

  
  

 
  

 
 

  

 

 
 

 

regulation is introduced. However, the authors 
only say “these models show … (Figure 14)” 
without informing me explicitly what are plotted 
in those figures. I recommend the authors state 
what they plot at least once. Then the rest of the 
figures would be self-explanatory 

otherwise controlled for by the month 
dummies. 

Dr. Y. 4.4.2 and 4.4.3 Second, given Equation (4) is the main equation, Regression tables have been added for 
Christy and Figures 14-15 are the main two figures, the Class 8 and Class 7 regression models 
Zhōu authors should at least present the regression 

table of Equation (4) just like they have presented 
Table 13 for the Equation on page 65. 

Dr. Amelia 2.8 On page 33… Table 3 has the column heading, These costs are incremental, which has 
Regan Estimated/Anticipated Costs, but the word 

expected shows up in the text of this paragraph 
on page 33. Is expected incremental = estimated? 
Or = anticipated?  Or neither?  Is this expected as 
in probabilistic expectation?  Sorry if my concern 
appears silly, but this section of the text is difficult 
to follow. 

been clarified in the text accompanying 
table 3. “Expected” has been changed to 
“estimated” as the regulatory costs 
discussed are derived from EPA 
estimates. 

Dr. Amelia 4.4.2 In Section 4.4.2, it might help if a sentence is Text has been added under figure 16 per 
Regan added to explain the positive beta coefficient for 

one-month period post-regulation.  I can guess 
that these were pre-ordered vehicles that for some 
reason did not arrive until the first month after 
the regulation was in place.  Perhaps the sales 
were therefore not even governed by the new 
regulations?  The six-month period post the 2004 
regulation is actually months 2-6, not 1-6. 

the reviewer’s suggestion. 

Dr. Amelia 
Regan 

5 There is a statement on page 78 that makes sense 
but would clearer with a second sentence. 

“In the case of the 2010 regulations, 
significant pre-buy and low-buy periods 
partially cancel one another out, though 

Thank you for the useful suggestion, the 
text in the conclusion has been updated 
based on the reviewer’s suggestion. 



 
  

 
 

 
  
  

 
 

 

 

 
  

        
         

 
 

 
 

 
 

 
 

  

 
   

   
 

   
    

 
 

 
 

 

 

  
 

 
  

 
 

  
  

 
 

  
 

 
  

 

the period of significance was longer and 
larger for the pre-buy.” 

MY SUGGESTION: By that we mean that the 
pre-buying before regulation and reduced 
purchases post-regulation are on the same scale. 
Together they reduce the effectiveness of the 
regulation. 

Dr. José 
Holguín-
Veras 

2.3.1 Page 15, section 2.3.1: The trucking companies 
that exercise pre-buy, low-buy, and class-
switching are not in competitive markets. In these 
markets, rates are equal to marginal costs, and the 
carriers do not recover the fixed costs, and 
obviously cannot purchase new trucks. The 
companies that participate in pre-buy, low-buy, 
and class-switching behaviors are those that 
operate in markets where the companies have 
some pricing power. Owner-operators, 
intermodal-truck operators, and other small 
companies are not likely to do pre-buy, low-buy, 
or class-switching. 

We agree with the reviewer. In a non-
competitive market, firms have greater 
power to set the price of freight. In such 
instances, more expensive vehicles, or 
earlier purchases, may have little effect, 
as firms can adjust the freight rate to 
cover costs. 

Text has been added to section 2.3.1 
incorporating the reviewer’s suggestions. 

Dr. José 
Holguín-
Veras 

2.3.4 Page 16, Section 2.3.4: It should be made clear 
that pre-buy, low-buy, and class-switching 
(together with do-nothing) are alternative choices 
for company managers. 

Clarifying text has been added to section 
2.3.4 

Pre-buy may lead to low buy as vehicles 
have already been purchased. Low buy 
may also occur independently when 
purchasers are holding off because of 
price increases or unobserved or 
technical reasons. 

We emphasize that “do nothing” is also 
a viable pathway, but remains 



 
 
 

   
 

 
 

 

  
 
 

  

  

 
 

 
  

  
 

 
 
 

 
  

 
  

  
  

 
 

  

 

   

  

 
   

  
 

  
  

  
 

 
 

 

unobservable. Pre-buy and low-buy 
effects are the differences compared to 
the do-nothing/baseline. We’re testing 
whether buyers diverge from their 
normal purchase cycles, and to what 
extent. 

Dr. José 
Holguín-
Veras 

4.4 Section 4.4. Statements such as “Model results for 
Class 7 show visual evidence...” are too informal 
for a report of this nature. They need to support 
such conclusions with statistical tests. 

Figures are too small. 

Figure 21, by the authors’ admission, shows 
results that are not statistically significant. In cases 
like that, it is better to simply add a note 
indicating that these results were not significant. 

Informal statements have been removed 
and supporting statistics added where 
appropriate. 

Figure sizes have been increased to 
improve readability. 

Results that are not statistically 
significant carry important information – 
that we are not able to identify an effect. 
We believe it is important to provide the 
full evidence of our analyses. 

Dr. José 
Holguín-
Veras 

4.1 onwards Notation used in equations: 

1. The vast majority of the equations in the 
report seem to be under-specified. Are alpha 
and beta vectors of parameters? Or single 
parameters? Please clarify. 

2. In equation 3, is beta1 constant for all 
months t? 

3. Is the variable “Month” in equation 2, a 
time index that start with 1... until the 
number of the last time period? Or is it a set 
of binary variables for each month? 

Equations have been updated to improve 
clarity, along with supporting text. 



  
    

 
 

  
 
 

 
 

 
  

 
 

 

 
 

 
 

   
 

 

 

 
 

 
 

 
 

  

 
 

  
  

  
  

 
   

  
 

 
   

 
 

 
  

   
 

 
   

  
  

 

2 Moderate 
Reviewer Section Comment Response 
Dr. Yan 2.2 First, an overall summary of all the regulations We had added a summary of the regulations, per the 
Zhou (e.g., 2004, 2007 and 2010…) studied would be 

helpful to ensure the audiences understand the 
major policies implied by each of them.  Table 3 
did show the cost estimates of each regulation. 
However, a discussion of the major emission 
standards, and how that could change the vehicle 
cost but also reduce the operation cost would be 
very helpful to put some of the results into 
context. 

reviewer’s suggestion 

Dr. Yan 3.3 Page 51 Section 3.3: Why do you choose 12 We have added text clarifying the choice of the 12-
Zhou months as the analysis horizon? Is this the 

standard study period for pre-buy? What are the 
typical periods considered for pre-buy and low-
buy analysis? 

month period of analysis to section 3.3. While there are 
no standard practices, prior work (Rittenhouse and 
Zaragoza-Watkins) looked at an 8-month period, which 
this work extends, consistent with vehicle model year 
update and purchasing cycles. 

Dr. Yan 4.2.1 For the oil price: Did you use monthly or annual We tested a range of combinations for aggregating 
Zhou oil price in the analysis? If monthly, have you 

tried using the average oil price over a few 
months (4-5 months for example)? 

monthly fuel prices, including averaging over a period of 
1 – 6 months. The coefficient on fuel price was affected 
by this exploratory analysis; however, the coefficients on 
other independent variables, including the coefficients on 
regulations, were essentially unchanged when examining 
aggregated fuel prices. 

Dr. Yan 2.8 Table 3 did not show the expected cost impact of We have added text related to table 3 discussing the 
Zhou the 2014 regulations. Secondly, again, a brief 

description of each studied regulation and their 
impacts on vehicle ownership cost (vehicle, 
operation, maintenance) would be helpful. Third, 
did you find similar things for other regulations? 
Fourth, if this conclusion is true, then the take-
way for audiences like DOE would be energy-

regulations in greater detail. 

The reviewer’s point, that energy efficient technologies, 
while increasing up front capital costs, lead to lower 
operating and lifetime costs, is included in the discussion 
of the 2014 regulations. 



   
 

 
 

 
 
  

 
 

  

 
 

 
 

   
 

 

  

 

 
 

  
 

 
 

 
 

 
 

 
 

 
    

   
   

  

 

 
 

 

  

 
 

  
 

 
 

efficient technologies in HDV could be cost-
effective for fleet operators 

Dr. Yan Ex. Sum. Figure 18-23: Please add discussions about We have added text to the executive summary and 
Zhou And 

Conclusion 
whether the analysis shows one behavior is 
greater than the other. For example, does Figure 
18 mean there was more “low buy” than “pre 
buy”? except Figure 18. 

concluding sections regarding the importance of also 
considering the duration of the effect, in addition to the 
magnitudes observed. 

Dr. Yan 2.5.2 Section 2 Literature Review: Are there any The literature review has been updated to include a 
Zhou literature on the energy and emissions impact of 

pre-buy and low-buy behaviors? If yes, could you 
add a short description of them? 

summary of potential emissions impacts from pre-
buy/low-buy behaviors 

Dr. Y. 4.4 To improve the validity of the assumption, first, I Text has been added to section 4.4 below EQ 4 explicitly 
Christy Zhōu think the authors can benefit from stating it 

explicitly after introducing Equation (4) on page 
58. Also, as I will mention under Charge 
Questions #3 and #4, after introducing Equation 
(4), the authors would benefit from stating the 
specific controls log(Xt) included in the 
Equation, which does not appear until page 66. 
The authors should explain log(Xt) right after 
Equation (4) before explicitly laying out the 
identifying assumption. Without introducing 
which variables go into the Equation, it will be 
unclear what 𝛽𝛽4 and 𝛽𝛽5 pick up. Third, the 
authors should discuss in which directions and in 
which cases their estimates are biased when their 
assumption does not hold up. I think the 
estimates can be conservative for the reasons that 
I stated above if their assumption does not hold 
up. The authors should lay out all possibilities 
that they believe might be possible. 

stating the effects that beta_4 and beta_5 are picking up. 

Text has also been added discussing the directions 
estimated. 

Dr. Y. 
Christy Zhōu 

Throughout the authors can benefit from using more 
consistent descriptions 

We have adjusted descriptions throughout the text to 
improve clarity 



 
 

  
 

 

 
 

 
 

  

 
 
 

  
 

 
 

 

 

 
 

 
  

 
  

  

 
 

  
 

 
   

 
 

 

  
 

  
 

        
 

 
 

  

   

 
  

 

 

    

  

   
 

 

 

   
 

 
  

  

 

Dr. Y. 
Christy Zhōu 

Throughout Given that Figures 14-23, and Figures 25-28, plot 
coefficients, these figures should include 
confidence intervals. 

Significance levels have been added to the plots to 
improve readability and identify significant coefficients 

Dr. Y. 4.7 Section 4.7 is not the strongest part of the report We have added language that this section is an 
Christy Zhōu because of all the additional assumptions needed 

for computing price changes for the elasticity. It 
is reasonable given that Section 4.4 to 4.6 are the 
main results. I recommend toning down Section 
4.7 a little bit as potential implications or the 
suggestive outcome or something along that line. 

exploratory analysis 

Dr. José 
Holguín-
Veras 

3.5 Another issue to be addressed is the tendency to 
make informal statements such as this one from 
page 53: “Beta represents the “change in the percent 
change in Y for a one-unit ‘change in the percent change’ of 
X. The practical application of this coefficient is to 
consider it identical to the elasticity”. This statement is 
wrong from the mathematical point of view. 

We agree with the reviewer’s suggestion to remove, 
adjust, and support informal claims and have made 
adjustments to the text accordingly. 

It is incorrect that the statement is mathematically 
wrong. We have provided a citation to section 3.5 to a 
demonstration of this point. 

Dr. José 
Holguín-
Veras 

2.5.4 Page 17, Section 2.3.5: This section conveys the 
impression that changes in freight mode choice 
are always forthcoming in response to price 
changes. In fact, shippers and receivers— who 
are the key decision makers in this matter—have 
considerable inertia, and decide on mode and 
vehicle changes after considering other factors, 
e.g., reliability. Freight mode choice does not 
change as easily as suggested in this section. 

We have added text to a new section (2.5.4) discussing 
vehicle choice and class switching. This section includes 
discussion of the importance of considering the needs of 
shippers and receivers, not just carriers. 

Dr. José 
Holguín-
Veras 

2.3.4 Page 30, Section 2.7: The review must be 
expanded to include papers and reports on 
vehicle choice. 

We have added text to a new section (2.3.4) discussing 
vehicle choice and class switching 

Dr. José 
Holguín-
Veras 

Throughout Page 43, last paragraph: “Visual inspection” is not 
a formal method to assess regime shifts. If not 
supported by statistical tests, the analysis must be 
removed. 

We have removed informal language and provided 
supporting statistics where relevant. We nevertheless 
consider visual inspection to be a useful aid in 
understanding our data and developing specifications. 



 

 

   
 

 
 

 

   
 

 
   

 
      
         

  
  

  
 

 

 

  
 

  
 

  
  

 
 

  

  
 

  
 

 
 

 

 

   

  

 
 

 
 

  
 

 
 

  

 
 

  
 

  
 

 
   

 
 

 
  

 

Dr. José 
Holguín-
Veras 

3.5 Page 50, top two lines: Using the log differences 
imposes a functional form with constant 
elasticities. This is a strong assumption as in most 
cases elasticities are variable, i.e., as a function of 
price and other variables. 

Text has been added to section 3.5 discussing the 
assumption of constant elasticities as reasonable here. 
We agree with the reviewer that the aforementioned 
assumption has its limitations in principle. For this study, 
the costs of regulation, and other associated factors, are 
likely felt similarly by all firms and the ranges in unit-
level costs anticipated by different firms are likely small. 
We argue that the constant elasticity assumption holds as 
reasonable in this case, because, for small changes, the 
percent change and using a linear form produce similar 
results. 

Dr. José 
Holguín-
Veras 

4.4 Section 4.4. The authors should not use 
statements such as “the coefficients for other 
explanatory variables are robust to model 
specification... and have been omitted in favor of 
discussion ...” This is not appropriate. To start, 
what is the meaning of “robust”? They must 
show the parameter values, and their statistics, to 
ensure that they are conceptually valid and 
statistically significant. 

Class 8 and Class 7 regression summary tables have been 
added to the text to support claims of robustness, 
including standard errors and significance levels across a 
set of model specifications. “Robust” is commonly used 
in econometric studies to indicate that a coefficient does 
not change very much when other factors in the 
regression change. It is a term of art, not precision. 

Dr. José 
Holguín-
Veras 

4.5 Section 4.5: Class Shifting 

1. As explained in my answer to question 2, 
this section is problematic for numerous 
reasons, the analysis/theory framework is 
inadequate; the variables used cannot 
properly explain the phenomenon, among 
others. Moreover, the results are not 
conceptually valid. 

2. The report seems to focus on the switch 
involving classes 7 and 8. Was a switch 
involving classes 8 and 9 considered? Or a 
switch involving three or more classes? 

The title of the section has been changed to indicate that 
the class shifting analysis is exploratory. Otherwise we 
believe that the text endeavors to convey that these 
results are non-conclusive, and indicate “possible” 
results. 

Text has been added to the end of this section, further 
highlighting that the results are only indicative, and not 
comprehensive. 

We are uncertain what the reviewer is referring to as 
Class 9 vehicles; the classes (by weight) studied in this 
analysis are as laid out in Section 2.1 and table 1. 



 

  
    

 

  

   

   
 

 
       

 

  

  
 

 
  

 
 

 
  

  
 

  
 

 
 

   
 

 
  

 
  

   
 

 
  

  
   

 
 

   
 

3 Major 
Reviewer Section Comment Response 
Dr. José 
Holguín-
Veras 

4.5 and 4.7 In summary, the data sources are: 

1. Appropriate to obtain a general idea of 
the existence of pre-buy and low-buy 
behaviors, and to quantify direct 
elasticities at the market level; and 

2. Inappropriate for analyses of class-
switching and estimation of cross-
elasticities. 

We agree with the reviewer’s comments in point 1. 

Regarding point 2, we have added clarifying text that 
these results are both exploratory, and only indicative 
of the potential for class shifting. 

We respectfully disagree with the reviewer’s statement 
that the methods employed are inappropriate for class-
switching and estimating cross price elasticities. The 
methods employed in this analysis are statistically 
rigorous, methodologically appropriate, and employ the 
best available data. The state of published knowledge 
on the study of class-switching is limited and in its 
infancy, and we believe that the approaches employed 
here, using macroeconomic factors, can support further 
exploration of the class-switching issue. 

Regarding cross-price elasticities, the analysis was 
structured such that the direct outputs of our models 
would return elasticities. Based on estimated vehicle 
prices and EPA’s own estimated price increases we 
estimate the cross-price elasticity. This is a common 
approach, consistent with best practices and while 
micro-level transactional data offers an alternate 
approach it does not invalidate this work, and is instead 
a complement. The reviewer’s statements that the 
elasticities are larger than anticipated is best considered 
in the context of the duration over which we identified 
effects. These elasticities are not long-term, or annual 
estimates, but instead reflect behaviours on the order 



 
 
 

 
 

 

 

  
  

 
 
 

  
 

  

  
 

 
  

  

 
  

 
 

 
    

 
 

 
 

 

 

 
  

  

 
   

  
 

 

  
 

  

 
    

 
  

   
 

 

 

 

 

of months, not years, as is typically reported. 
Furthermore, we emphasize that pre-buy and low-buy 
effects of zero change are also reflected in the results, 
implying an elasticity of zero. 

Dr. José 
Holguín-
Veras 

4 Section 4 … is repetitive and unnecessarily long 
(to a great extent because it discusses results that 
are not statistically significant and not 
conceptually valid). Section 4 is problematic in 
other respects as it does not contains the model 
statistics—such as t-values, R2, and F— that 
reviewers need to judge the validity of the 
results. In my view, this is unacceptable. 

Focusing on results that are statistically 
significant and conceptually valid; and adding a 
comprehensive appendix with the final models 
obtained (and the corresponding statistics) 
would lead to a more concise, readable, and 
useful document. 

We have added supporting statistics and summary 
tables where relevant to support the reader. 

We respectfully disagree with the reviewer regarding 
non-significant results, and chose to leave those in the 
analysis. We believe that presentation of non-significant 
findings is just as important as findings with statistical 
significance, as they inform the reader of the 
completeness of the analysis, and identify areas of study 
for the benefit of the future researcher. 

Dr. José 
Holguín-
Veras 

the conclusions reached regarding class-
switching and elasticities are very difficult to 
defend. 

As mentioned in other responses we have endeavored 
to be clear that the discussions of price elasticities and 
class-switching are exploratory, and have added 
supporting text accordingly. 

Dr. José 
Holguín-
Veras 

4.7 Moreover, the absolute values of the estimated 
elasticities (0.558 to 2.347) are simply too high to 
be credible. My conclusion is that the data do 
not support a solid estimation of elasticities. 

The text includes suggestions for why the estimated 
elasticities may be higher than the reviewer expects, 
including that the effects are short-lived and likely 
capture other unobserved regulatory effects.  Notably, 
an elasticity of zero is also a potential outcome of this 
analysis for consideration. Reference to this has been 
added to the text (see section 4.7). 

Dr. José 
Holguín-
Veras 

4.7 Equally concerning are the results for cross 
elasticities, which were found to range between 
0.681 and 1.712. As amply established in the 

See above comment 



 
  

 
  

 

 

  
 

 
 

  

        
 

  
  

  
  

 
  

  
 
 
 

 
  

 
 

  

 
 

 
 

 
 

  
 

 

 

        
 

  
 

 
 

   
 

transportation literature on cross-elasticities, 
relative to each other, cross elasticities ought to 
be smaller than the corresponding direct 
elasticities. 

Dr. José 
Holguín-
Veras 

Throughout In its current version, the report is unnecessarily 
long, repetitive, with illegible figures, and lacking 
technical details about the models discussed. 
There are numerous ways to improve it. For 
instance: 

1. Increase the size of figures to make them 
readable. In most cases, the font size is 5 or 
less. 

2. Include all the statistics of the models 
discussed. 

3. Instead of copying / pasting / adjusting the 
text to fit the results, summarize the results 
in tables (with all relevant statistics). 

4. The authors discuss results that are not 
statistically significant, and even results that 
are not conceptually valid (that the authors 
struggle to explain). I suggest removing all 
discussions of non-significant and not 
conceptually valid results. A focused 
discussion of statistically significant and 
conceptually valid results would cut the size 
of the document by at least 50%. 

We have increased the size of figures and restructured 
the page layout to improve readability. 

Model statistics have also been included. 

As noted in our other response, we believe that 
including non-significant findings is important and 
have chosen to leave them in the text. 

Dr. José 
Holguín-
Veras 

2.3.5 The literature review is very weak, particularly 
on topics directly relevant to class-switching. 
The authors must expand the literature review to 
include a broader discussion of freight mode 
choice and freight vehicle choice, and the 
implications of the chief findings from the 

The literature review has been updated to include the 
reviewer’s suggestions; see section 2.3.5. 



  
  

 

literature on the research reported in the 
document. 
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PEER REVIEW SUMMARY REPORT – Draft Final 

1 Introduction 
The U.S. Environmental Protection Agency (EPA), Office of Transportation and Air Quality (OTAQ), 
contracted with RTI International for an independent external letter-style peer review of the draft final 
report Analysis of Heavy-Duty Vehicle Sales Impacts due to New Regulation (dated October 9, 2020), prepared 
by Eastern Research Group (ERG). The report is referred to throughout this peer review as the “ERG 
draft report.” 

EPA’s peer review guidelines specify that all influential scientific and technical work products must 
undergo independent peer review per specific agency protocols. Under subcontract to RTI, EnDyna was 
tasked with managing an independent external peer review process to evaluate the ERG draft report. 
EPA’s goal for this peer review was to ensure the use of the highest quality science in its predictive 
assessments. By so doing, EPA seeks to assure its stakeholders that this analysis has been conducted in a 
rigorous, appropriate, and defensible way. 

The peer reviewer selection process for the ERG draft report involved selecting three expert peer 
reviewers who were available to participate in the peer review, including preparing individual written 
peer review comments during a specific time frame. In recruiting these expert peer reviewers, EnDyna 
evaluated the qualifications of peer reviewer candidates, conducted a thorough conflict of interest (COI) 
screening process, and independently selected the peer reviewers. RTI and EnDyna then provided 
management and oversight of the independent external peer review process. RTI and EnDyna produced 
this report that documents the peer review process and summarizes the peer reviewer comments on the 
Charge Questions. 

The sections below provide background on the ERG draft report, describe EnDyna’s process for 
identifying and selecting expert peer reviewers for this peer review, provide EPA’s scope for the peer 
review of the ERG draft report, discuss the peer review teleconference and issues encountered affecting 
the independence of this peer review, discuss the addition of an alternate peer reviewer, and outline the 
organization of this report. 
1.1 Background on ERG Draft Report 
EPA has been examining the effects of emissions standards on sales of heavy-duty vehicles. The 
implementation of regulations that increase the capital costs of new vehicles could influence end-
user purchase decisions, especially when access to capital is limited. Instead of purchasing a new (more 
expensive) vehicle, end users may choose to maintain their existing vehicles to extend their lives. Having 
a means to estimate the sales impacts of regulatory standards would enhance EPA’s ability to examine 
the economic and environmental effects of the standards. From the abstract of the report: 

Heavy-duty vehicle activity is a major source of criteria pollutants in the transportation sector, 
contributing 35% more particulate matter emissions than light-duty vehicles in the United States. The 
federal government has implemented a series of policies aimed at reducing pollution from heavy-duty 
vehicles, which have cut particulate matter and nitrogen oxide emissions by 90% on a per unit activity 
basis since 1997. These regulations have led to millions of dollars in estimated health and environmental 
benefits, but do not come without cost. 

Using sales data and time-series econometric methods, this work finds evidence of pre-buy and low-buy 
behaviors around regulations, as well as possible class-shifting. Pre-buy and low-buy behavior effectively 
reduce the effectiveness of proposed regulations, as industry purchases more vehicles than they normally 
might prior to the regulation in order to avoid having to pay higher prices for regulation compliant 
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vehicles after the regulation goes into effect. As such, the effect of the regulation is tempered as the 
vehicles purchased just prior to regulations persist in the fleet long after the regulation goes into effect. 
We [ERG] extended this analysis to explore the effect of predicted regulatory cost on pre-buy and low-
buy behavior, with mixed evidence supporting greater pre-buy and low-buy effects with greater 
anticipated cost. 

This study also identifies evidence of potential class-shifting, which has not been widely discussed in the 
literature. In instances where regulatory pressure might lead a firm to purchase a Class 8 vehicle when 
they might normally have purchased a Class 7 vehicle because of economic constraints, the effect of the 
regulation may again be tempered, given that larger trucks have larger engines and thus higher emissions, 
which runs counter to the goals of the regulations. 

The ERG draft report meets the criteria for “influential scientific information” under the Office of 
Management and Budget’s Final Information Quality Bulletin for Peer Review. Therefore, EPA had 
determined that this ERG draft report contained new scientific information that was subject to peer 
review. 
1.2 Identification and Selection of Expert Peer Reviewers 
The peer reviewer selection process under WA 4-34 involved selecting three subject matter experts 
(SMEs) who were available to participate in the peer review, including preparing individual written 
comments, during a specific time frame. In recruiting the peer reviewers, EnDyna evaluated the 
qualifications of peer reviewer candidates, conducted a thorough COI screening process, and 
independently selected the peer reviewers. These activities are discussed in more detail below. 
1.2.1 Identification of SMEs 
As a subcontractor to RTI, EnDyna participated in a WA 4-34 kickoff conference call with RTI and 
EPA OTAQ on August 25, 2020, to discuss the qualities for potential SMEs. 

EnDyna was tasked with independently selecting peer reviewers who collectively had the background 
and proven expertise for the following three areas: 

1) Academic literature on vehicle demand modeling with a preference for research on heavy-duty 
vehicles, 

2) Regression analysis, and 
3) Statistical analysis involving time-series data. 

The SMEs were identified through literature and internet searches of scientific journals, professional 
societies, universities, scientific meetings, nonprofit organizations, and government agencies. EnDyna 
worked to identify SMEs representing a range of affiliations: academia, nonprofit organizations, 
industry, trade associations, consulting, and government research facilities. 

EnDyna contacted 24 people, of whom 10 people were interested in participating, provided their 
CV/resume (or bio), and were also available during the anticipated peer review time frame. EnDyna 
researched readily available information about the 10 interested individuals for relevant experience and 
demonstrated expertise in the subject matter of the ERG draft report, as demonstrated by educational 
degrees attained, research and work experience, publications, awards, and participation in relevant 
professional societies. 

EnDyna reviewed those 10 interested individuals’ CVs/resumes (or bios) and removed one individual 
from further consideration because of limited relevant expertise. EnDyna contacted the remaining nine 
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interested individuals to request a signed COI form and a signed non-disclosure/confidentiality 
agreement (NDA). Three of those remaining nine interested individuals did not complete a COI form 
or NDA and thus were removed from further consideration. 

Completed COI forms and NDAs were received from each of the remaining six interested individuals. 
EnDyna removed one of the remaining six interested individuals from further consideration after 
additional review of his qualifications and publications indicated that his expertise focused on discrete 
choice models instead of relevant experience/expertise in time-series regression models. 
1.2.2 Peer Reviewer Candidates 
From the remaining five interested individuals who completed a COI form and NDA, EnDyna included 
all of them, resulting in five candidate peer reviewers who best met the required fields of expertise for 
this peer review. 

The names and affiliations of the five candidate peer reviewers, as well as a brief summary of their 
qualifications, are provided in Table 1.1. A CV/resume for each of the five candidate peer reviewers 
who best met the required fields of expertise (see Table 1.1) was provided to RTI and EPA separately. 
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Table 1.1. Experience/Expertise Matrix for Peer Reviewer Candidates 

Name Affiliation Academic Degrees 

Areas of Expertise 
Academic 
literature on 
vehicle 
demand 
modeling 

Regressio
n analysis 

Statistical 
analysis
involving
time-
series data 

José 
Holguín-
Veras, PhD 

• Rensselaer 
Polytechnic Institute, 
Department of Civil 
and Environmental 
Engineering 

• William H. Hart 
Professor 

• Director of Volvo 
Research and 
Educational 
Foundations (VREF) 
Center of Excellence 
for Sustainable Urban 
Freight Systems 
(COE-SUFS) 

• PhD, University of Texas at 
Austin, Transportation (1996) 

• MSc (Magister Scientiarum), 
Universidad Central de Venezuela, 
Transportation (1984) 

• BSc, magna cum laude, 
Universidad Autónoma de Santo 
Domingo, Dominican Republic, 
Civil Engineering (1981) 

SME* 

vehicle 
demand 

modeling 
with a 

preference 
for research 

on heavy 
duty 

vehicles: 

SME SME 

• Director of the 
Center for 
Infrastructure, 
Transportation, and 
the Environment 
(CITE) 

SME* 

Amelia C. 
Regan, PhD 

• University of 
California at Irvine 

• Professor of 
Computer Science 

• Professor of Civil 
(Transportation 
Systems) Engineering 

• PhD, University of Texas at 
Austin, Civil (Transportation 
Systems) Engineering (1997) 

• MSE, University of Texas at 
Austin, Civil (Transportation 
Systems) Engineering (1995) 

• MS, Johns Hopkins University, 
Applied Mathematics (1990) 

• BAS, University of Pennsylvania, 
Systems Engineering (1987) 

SME 

vehicle 
demand 

modeling 
with a 

preference 
for research 

on heavy 
duty 

vehicles: 
SME 

G G** 

Clifford 
Winston, 
PhD 

• Brookings Institution 
• Searle Freedom Trust 

Senior Fellow, 
Economic Studies 
Program 

• PhD, University of California at 
Berkeley, Economics (1979) 

• MSc, London School of 
Economics, Economics (1975) 

• AB, University of California at 
Berkeley, Economics (1974) 

SME 

vehicle 
demand 

modeling 
with a 

preference 
for research 

on heavy 
duty 

vehicles: 
G 

G G 
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Table 1.1. Experience/Expertise Matrix for Peer Reviewer Candidates 

Name Affiliation Academic Degrees 

Areas of Expertise 
Academic 
literature on 
vehicle 
demand 
modeling 

Regressio
n analysis 

Statistical 
analysis
involving
time-
series data 

Yan (Joann) 
Zhou, PhD 

• Argonne National 
Laboratory, Energy 
Systems Division 

• Group Manager, 
Vehicle and Energy 
Technology & 
Mobility Analysis 

• Principal 
Transportation 
Systems Analyst 

• PhD, Clemson University, Civil 
(Transportation) Engineering 
(2010) 

• MS, Clemson University, Civil 
Engineering (2008) 

• BS, Wuhan University of 
Technology, Wuhan, P. R. China, 
Automotive Engineering (2003) 

SME 

vehicle 
demand 

modeling 
with a 

preference 
for research 

on heavy 
duty 

vehicles: 
SME 

SME SME 

Yìchén 
(Christy) 
Zhōu, PhD 

• Clemson University 
• Assistant Professor, 

Department of 
Economics 

• Postdoctoral Fellow, 
Resources for the 
Future (RFF) (August 
2016–July 2017) 

• PhD, University of Maryland at 
College Park, Economics (2016) 

• MA, University of Maryland at 
College Park, Economics (2014) 

• BA with Distinction, University of 
Virginia, Mathematics and 
Economics (2010) 

• BA student at large, Huazhong 
University of Science and 
Technology, P.R. China (2006– 
2008) 

SME*** 

vehicle 
demand 

modeling 
with a 

preference 
for research 

on heavy 
duty 

vehicles: 
G*** 

SME G 

Key: 
SME: Primary area(s) of expertise/experience 
G: Good knowledge/experience 
L: Limited knowledge/experience 

Notes: 
*Freight transportation demand modeling is Dr. Holguín-Veras’s primary expertise. His work on freight demand 
modeling focuses on enhancing the realism of spatial price equilibrium models and development of simplified modeling 
techniques. His work on freight generation and freight trip generation has led to the development of freight trip 
generation models. 
** Dr. Regan indicated she had “quite a bit of recent experience modeling time-series data,” so she considered that 
rating as borderline but stated she would “prefer to be conservative” by using G. (EnDyna had rated that as SME for 
Dr. Regan.) 
*** Dr. Christy Zhōu’s main area of expertise is vehicle demand estimation (of purchasing decisions rather than trip 
decisions). Dr. Zhōu indicated that the subrating under Column 1 would be G because the vehicle demand models she 
has estimated were for passenger vehicles. 

5 



          
   

      

 

 

   
     

   
   

   

     
 

    
 

   
 

            
 

  
 

    
  

 
 

     
  

  
                 

    
  

  
 

        
  

 
    

    
      

 
 

U.S. Environmental Protection Agency/Office of Transportation and Air Quality (EPA/OTAQ) 
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1.2.3 COI Screening Process 
EnDyna conducted COI screening for the five candidate peer reviewers who best met the required 
fields of expertise (see Table 1.1) to ensure that the SMEs had no COI or appearance of the lack of 
impartiality. The COI screening was conducted in accordance with EPA’s Peer Review Handbook and 
involved each SME completing a COI questionnaire (COI form) to determine if they were involved 
with any other work or organizations that might create an actual, potential, or perceived COI for this 
peer review. Section 7 provides the COI form and NDA for this peer review. 

Completed COI forms and a signed NDA were received from each of the five candidate peer reviewers. 

Although some of the candidate peer reviewers disclosed previous or current research funding in related 
fields, it was EnDyna’s opinion that such research funding opportunities and relationships with research 
funding agencies and organizations would not likely pose an actual or potential COI. SMEs with 
expertise in areas related to this peer review are likely to engage in obtaining research funding and 
conducting related research or similar project activities, and those disclosures were included on their 
COI forms. 

Dr. Holguín-Veras was careful to disclose on his COI form that he conducted sporadic consulting work 
with transportation agencies and companies and indicated this was related to his employment as a 
faculty member at Rensselaer Polytechnic Institute. EnDyna interpreted his approach to such disclosure 
as documenting occasional consulting related to his role as faculty at Rensselaer Polytechnic Institute 
that was either not during the preceding 2 years or did not provide 15% or more of his annual 
compensation (either of which would have required fuller disclosure of consulting activities on the COI 
form). EnDyna concluded it was not likely that Dr. Holguín-Veras’s sporadic consulting work could 
represent an appearance of the lack of impartiality for this peer review, which could potentially lead to 
Dr. Holguín-Veras’s impartiality as a peer reviewer to be questioned (if selected as a peer reviewer). 
1.2.4 Selection of Peer Reviewers 
EnDyna evaluated each peer reviewer candidate’s credentials to select three SMEs who, collectively, 
cover the areas of expertise needed for this peer review, have no actual or potential COI or appearance 
of the lack of impartiality, and were available to complete the peer review within the desired time frame, 
including preparing individual written comments. 

After review and consideration of the available information, EnDyna selected the three peer reviewers 
summarized in Table 1.2 on September 29, 2020. EnDyna also selected an alternate peer reviewer in 
case one of the three selected peer reviewers became unavailable during the peer review time frame. 

6 



          
   

      

 

 

 
  

 
 

 

 

   

 

  

 
 

 

 

 

  

  

 
 

 

 

 

  

 
 

 
 

 

 

 

  

 

 
 

 
 

 

 

 

  

 
  

 
   

    

 
 

  
  

      
  

U.S. Environmental Protection Agency/Office of Transportation and Air Quality (EPA/OTAQ) 
Contract Number EP-C-16-021 / WA 4-34 

PEER REVIEW SUMMARY REPORT – Draft Final 

Table 1.2. Selected Peer Reviewers 

Name 
Areas of Expertise 

Academic literature on vehicle 
demand modeling Regression analysis Statistical analysis involving time-

series data 

Selected Peer Reviewers: 

Amelia C. Regan, PhD 

SME 

vehicle demand modeling with a 
preference for research on heavy 

duty vehicles: 

SME 

G G** 

Yan (Joann) Zhou, PhD 

SME 

vehicle demand modeling with a 
preference for research on heavy 

duty vehicles: 

SME 

SME SME 

Yìchén (Christy) Zhōu,
PhD 

SME*** 

vehicle demand modeling with a 
preference for research on heavy 

duty vehicles: 

G*** 

SME G 

Alternate Peer Reviewer: 

José Holguín-Veras, 
PhD 

SME* 

vehicle demand modeling with a 
preference for research on heavy 

duty vehicles: 

SME* 

SME SME 

Key:
SME: Primary area(s) of expertise/experience 
G: Good knowledge/experience 
L: Limited knowledge/experience 

Notes: See Table 1.1 for definitions of asterisks 

EnDyna completed the Peer Review Charge Document, which included the Charge Questions (see 
Section 2) that EnDyna had developed and were approved by EPA. The three selected peer reviewers 
— Dr. Amelia Regan, Dr. Y. Christy Zhōu, and Dr. Joann Zhou — were issued a Peer Review Charge 
Document on October 13, 2020. 
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1.3 Scope of Peer Review 
EPA approved the scope of this peer review as defined by EnDyna for the ERG draft report to focus 
the peer review process effectively on the Charge Questions (see Section 2). The peer reviewers were 
directed to keep their written peer review comments within the EPA scope, as defined below: 

The scope of this letter-style peer review is technical in nature, reviewing the methods, data 
quality, data sources, underlying assumptions, and the overall strengths and limitations of the 
study. EPA is especially interested in comments that focus on the validity or scientific merit of 
the methodology and that identify any significant weaknesses in the scientific information from 
the methodology. 

• Peer reviewers should focus on providing comments on the technical nature of the 
report, and its consistency with the state of current science as you understand it. The 
peer reviewers should evaluate the analysis used to develop the proposed methods and 
the suitability of those methods to estimate sales, pre-buy, and other impacts for use in 
policy analysis. 

• Peer reviewers should also focus on the clarity and completeness of the presentation in 
the draft report. Because the review is technical in nature, the peer reviewers should not 
focus on editorial style. 

1.4 Peer Review Teleconference 
WA 4-34 required a peer review teleconference to give peer reviewers the opportunity to ask clarifying 
questions related to the report. To facilitate an effective peer review teleconference, EnDyna requested 
any major questions from the peer reviewers about the ERG draft report. EnDyna synthesized and 
clarified each of those major questions, compiled them, and submitted those major questions to RTI 
and EPA on October 28, 2020. EnDyna explained that those were the major scientific/technical 
questions from the peer reviewers that would be on the agenda for the peer review teleconference 
scheduled for November 4, 2020. EnDyna requested that EPA be prepared to provide responses to 
those peer reviewer questions at the peer review teleconference. 

Section 6 provides the agenda for the November 4, 2020, peer review teleconference, which included 
the peer reviewer questions that were compiled by EnDyna and submitted to RTI and EPA on October 
28, 2020. The agenda also included the following Peer Review Teleconference Ground Rules (from the 
Peer Review Charge Document): 

• An external peer review is intended to solicit individual reviewer feedback to increase the 
independence of the peer review process. 

• The peer reviewers are not asked to, and should not attempt to, form consensus or collective 
recommendations, ratings, or opinions, and peer reviewers must understand that they should 
provide individual feedback on the research product. 

• Any EPA staff who may attend the peer review teleconference can only provide background 
information on the research product to the peer reviewers, which can occur only during the 
teleconference run by EnDyna and at EnDyna’s request. 

• The peer review teleconference will not include discussion related to EPA’s policies and 
decisions or current or proposed EPA regulations. 

One of the three selected peer reviewers, Dr. Amelia Regan, unexpectedly did not call into the 
November 4, 2020, peer review teleconference and did not respond to attempts by EnDyna to contact 
her during the initial 15 minutes of the teleconference or the subsequent 2 days (see Section 4.2). After 
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the teleconference, RTI sent Dr. Regan information about the teleconference (copying EnDyna), but 
neither RTI nor EnDyna received any response from Dr. Regan from that communication. Later, when 
Dr. Regan finally answered a phone call from EnDyna on November 16, 2020, EnDyna confirmed that 
Dr. Regan would review the information sent by RTI about the teleconference before completing her 
written peer review comments. Given the uncertainty about Dr. Regan’s availability and whereabouts, 
EnDyna contacted the alternate peer reviewer (see Table 1.2) on November 6, 2020 (see Section 1.5). 
1.5 Addition of Alternate Peer Reviewer 
EnDyna contacted the alternate peer reviewer, Dr. José Holguín-Veras, on November 6, 2020, and 
obtained his agreement to participate in this peer review. EnDyna issued a Peer Review Charge 
Document to Dr. José Holguín-Veras on November 6, 2020. This was necessary to ensure that at least 
three expert peer reviewers would provide written peer review comments. 
1.6 Organization of Report 
This peer review report comprises six sections: 

• Section 1 describes the process for this independent external letter-style peer review. 
• Section 2 presents the Charge Questions sent to each of the peer reviewers for comments. 
• Section 3 includes the summary of the peer reviewers’ comments. 
• Section 4 consists of each individual peer reviewer’s comments. 
• Section 5 provides the curriculum vitae for each peer reviewer. 
• Section 6 provides the agenda for the peer review teleconference. 
• Section 7 provides the COI form and NDA for this peer review. 
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2 Charge Questions
The objective of this external letter-style peer review was to obtain written peer review comments from 
individual experts to conduct an independent external peer review and evaluate the ERG draft report to 
1) ensure the use of the highest quality science in EPA’s predictive assessments and 2) for EPA to 
assure its stakeholders that this analysis was conducted in a rigorous, appropriate, and defensible way. 
RTI and EnDyna charged each peer reviewer with evaluating the ERG draft report and responding to 
the eight Charge Questions presented in Table 2.1. 

Table 2.1. Charge Questions 

1. Does the overall presentation in the draft report describe the data and methods sufficiently to allow 
the reader to form a general view of the quality and validity of the analysis performed? 

2. Are the data sources and assumptions appropriate for the analysis conducted? If yes, explain why. If 
not, describe all issues identified regarding the validity of data sources and assumptions and provide 
suggestions and references for other available data that might be used to improve this analysis. As 
relevant, describe how the validity of data sources and assumptions could be more clearly described in 
the report. 

3. Is the description of the analytic methods and procedures clear and detailed enough to allow the 
reader to develop an adequate understanding of the steps taken and assumptions made in this 
analysis? If yes, explain why. If not, explain how the analytic methods and procedures could be more 
clearly described in the report. 

4. Are the analytic methods and procedures employed technically appropriate and reasonable? Are the 
analytic methods and procedures applied appropriately, given the state of current science as you 
understand it? If yes, explain why. If not, explain why the methodology was not technically 
appropriate. Provide a description of each identified strength or weakness regarding technical 
appropriateness. Please distinguish between cases involving reasonable disagreement in methodology 
as opposed to cases where you conclude that any analytic methods and procedures in the draft report 
involve specific technical errors. 

5. Are the results and conclusions of the analysis in the draft report presented in appropriate ways? 
Were the conclusions in the draft report reasonably drawn? Do the conclusions follow logically from 
the results of the analytic methods and procedures? 

6. Are the selected figures, tables, and equations well-chosen and constructed to assist the reader in 
understanding the approach, analytic methods and procedures, results, and conclusions? If yes, 
explain why. If not, explain how the figures, tables, and equations could be improved to describe the 
approach, analytic methods and procedures, results, and conclusions more clearly in the report. 

7. Are there any other issues or concerns with the validity or scientific/technical merit of this report? 

8. If you are aware of better methods, tools, and available research employed and documented 
elsewhere to estimate sales, pre-buy, and other such impacts for use in policy analysis, provide 
suggestions for how they might be used to improve this report and also provide the associated 
references. 
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3 Summary of Peer Reviewers’ Comments
This section provides a summary of the peer reviewers’ comments, concerns, and suggestions regarding 
the Charge Questions (see Section 2), based on the individual peer reviewer’s final written peer review 
comments (see Section 4). 

1. Does the overall presentation in the draft report describe the data and methods sufficiently to 
allow the reader to form a general view of the quality and validity of the analysis performed? 

All reviewers generally agreed that the overall presentation in the ERG draft report is sufficient as a 
good general view of the analysis performed. Dr. Regan stated the overall presentation is exceptionally 
clear, but also noted that Section 2.5.2 is challenging to understand and explained how use of the word 
“expected” on page 33 is unclear. 

Dr. Holguín-Veras suggested that readers without time to read the entire report would benefit from 1) 
changing the current Abstract to an Executive Summary and 2) moving some report contents from the 
current Conclusion to that suggested Executive Summary to present key takeaways from this study. This 
reviewer also suggested that the current Introduction and the recommended Executive Summary clarify 
that although the heavy-duty vehicle (HDV) regulation covers from Class 2b through Class 8, this study 
focuses on Classes 6 through 8 because of data limitations. 

2. Are the data sources and assumptions appropriate for the analysis conducted? If yes, explain 
why. If not, describe all issues identified regarding the validity of data sources and assumptions 
and provide suggestions and references for other available data that might be used to improve 
this analysis. As relevant, describe how the validity of data sources and assumptions could be 
more clearly described in the report. 

Drs. Regan and Joann Zhou both commented that the data sources and assumptions seem appropriate 
for the analysis conducted. Additionally, Dr. Regan commented that the explanation of each is clear. Dr. 
Zhou suggested adding a table at the beginning of Section 3, Data and Methodology to summarize all 
the data considered in the analysis and modeling and also suggested several specific clarifications related 
to Table 3. 

In contrast, Drs. Holguín-Veras and Christy Zhōu provided detailed comments about the data and 
assumptions. Dr. Holguín-Veras stated that the data sources are 1) appropriate to obtain a general idea 
of the existence of pre-buy and low-buy behaviors and to quantify direct elasticities at the market level 
and 2) inappropriate for analyses of class-switching and estimation of cross-elasticities. Dr. Zhōu stated 
the data sources and assumptions are appropriate for the analysis conducted, given data constraints the 
authors had, but emphasized several caveats: 1) they are not the most ideal for this type of analysis, but 
2) are still useful to understand the effect of regulation on HDV sales in the short run. 

Aggregate Data for Pre-buy and Low-Buy Analysis 

Dr. Christy Zhōu stated that the ideal dataset contains transaction-level data or very fine registration-
level data, which are very costly to obtain. She stated the second best type of dataset are datasets that are 
slightly more aggregate than this ideal dataset. For example, sales could be aggregated to make-by-class-
by-year level (better at the state level but acceptable if at the national level) or to make-by-class-by-
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buyer-type-by-year level. Dr. Zhōu also acknowledged that obtaining such disaggregated datasets is not 
always easy. 

Dr. Holguín-Veras explained that the type of aggregate data used in the ERG draft report is unable to 
identify the root behaviors at the core of transportation choice processes. However, he observed that if 
the objective was exploratory analyses and only aimed at getting a general idea about pre-buy and low-
buy effects, then it may be appropriate. He strongly recommended further confirmatory research if the 
objective was to use the findings to support policy-making. Dr. Holguín-Veras’s comment is consistent 
with Dr. Christy Zhōu’s caveat (see above) that the data sources and assumptions in the ERG draft 
report are still useful to understand the effect of regulation on HDV sales. 

Dr. Christy Zhōu provided additional comments about the appropriateness of the level of class-by-
month dataset used in the ERG draft report, stating that it is appropriate with one advantage and one 
shortcoming: 

• The advantage is obtaining monthly data, which Dr. Zhōu noted is limited to pinning down the 
short-run effect, but this is the area of focus for the report. 

• The shortcoming is the dataset lacks cross-sectional variation because those data are aggregated 
to class (Classes 7, 8, and 9), which prevents exploiting cross-sectional variation that is typically 
used in panel data (either in a difference-in-difference model, a fixed-effects model, or an event-
study model with fixed effects). 

Dr. Zhōu further explained that the ERG draft report instead uses temporal variation, due to constraints 
from the data sources used in ERG’s analyses. She believed that the approach in the ERG draft report is 
appropriate to estimate the short-run effect of emission standards on sales, as specified in the main 
Equation (4). 

Equation 4 

Dr. Christy Zhōu commented that the ERG draft report does not explicitly state the assumptions 
related to identifying parameters for Equation 4. She provided detailed comments about the 
appropriateness of what the reviewer described as ERG’s implicit assumption imposed by specifying 
Equation 4. She also commented that this implicit assumption ruled out, or assumed away, any strategic 
behavior HDV sellers or buyers may have done to reduce the impact of the regulation other than the 
main pre-buy and low-buy effects. Dr. Zhōu explained that in the case when this implicit assumption 
fails the estimates of pre-buy and low-buy effects should be interpreted as conservative estimates. 

Dr. Zhōu commented that the validity of this implicit assumption could be improved by stating it 
explicitly after introducing Equation 4 (page 58) in the ERG draft report. She also stated that the validity 
of this implicit assumption could be improved by explaining the specific controls log(Xt) included in 
Equation 4 and suggested including that log(Xt) explanation right after Equation 4 and before explicitly 
stating this implicit assumption. 

Additionally, she suggested including discussion about in which directions and in which cases the 
estimates are biased when this implicit assumption fails. She encouraged laying out all possibilities in the 
report and provided an example of a possible exaggeration of pre-buy and low-buy effects. 

Aggregate Data to Estimate Class-Switching 
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Dr. Holguín-Veras expressed concerns that aggregate data are not useful to evaluate class-switching. He 
explained that aggregate data do not contain class-specific descriptors (e.g., cargo capacity and 
operational costs) that could be used as independent variables for econometric models. He stated that 
the consensus position established in the literature on freight mode and vehicle choice (with root 
behaviors that are closely related to those in class-switching) is that using disaggregate data is, by far, the 
best approach. 

Aggregate Data to Estimate Cross-Elasticities 

Dr. Holguín-Veras also expressed concerns about using aggregate time-series data to estimate elasticities. 
He stated that aggregate time-series data can be used to estimate direct elasticities at the market level. 
The reviewer also stated, however, that using aggregate data to estimate cross-elasticities is challenging in 
the best of circumstances because these effects cannot be easily captured by aggregate data. This 
reviewer emphasized that estimating cross-elasticities is not possible in the absence of class-specific data 
about purchase prices and other descriptors of the vehicles in a class. 

3. Is the description of the analytic methods and procedures clear and detailed enough to allow 
the reader to develop an adequate understanding of the steps taken and assumptions made in 
this analysis? If yes, explain why. If not, explain how the analytic methods and procedures 
could be more clearly described in the report. 

The reviewers provided a range of comments about whether the description of the analytic methods and 
procedures is clear and detailed enough to allow the reader to develop an adequate understanding of the 
steps taken and assumptions made in this analysis. The reviewers also provided numerous specific 
comments about how the analytic methods and procedures could be more clearly described in the 
report. 

Overall Impressions 

The range of comments about how well the ERG draft report describes the analytic methods and 
procedures used in this study varied as follows: 

• Dr. Holguín-Veras commented that, overall, the description of the analytic methods and 
procedures is clear and detailed enough for a reader to understand what was done in this study. 
He suggested, however, that including an overall summary of all the regulations (e.g., 2004, 2007, 
2010) included in this study would be helpful to ensure that readers understand the major 
policies implied by each of them. Dr. Holguín-Veras acknowledged that Table 3 shows the cost 
estimates of each regulation but explained that including a discussion of the major emission 
standards (along with how they could change the vehicle cost but also reduce the operation 
costs) would be very helpful to put some of this study’s results into context. 

• Dr. Regan commented only about Section 3, Data and Methodology. She stated that Section 3.1 
(Time Series Inputs) is exceptionally clear and observed it mainly presents information about the 
data. With respect to Section 3.2 (Testing for Unit Roots), she made two main points: 1) the 
execution of the augmented Dickey–Fuller (ADF) test is appropriate and clearly explained and 2) 
the addition of the Kwiatkowski–Phillips–Schmidt–Shin (KPSS) test and explanation of its 
meaning is also very helpful. Dr. Regan stated that Section 3.3 (Econometric Framework) and 
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Section 3.4 (Leads and Lags) are very clear and illuminating (though acknowledging this 
observation from the perspective of an educated reader, but not an econometrician). 

• Dr. Christy Zhōu stated that the description of the analytic methods and procedures is clear and 
detailed enough to allow the reader to develop an adequate understanding of the steps taken and 
assumptions made in this analysis. Nevertheless, she commented that the ERG draft report 
could benefit from using more consistent descriptions of the model (see below). 

• Dr. Joann Zhou commented that, in general terms, the ERG draft report is clearly written. She, 
however, emphasized that Section 4, Results and Discussion is the exception. Dr. Zhou made 
two main points about Section 4: 1) it is repetitive and unnecessarily long because Section 4 
discusses results that are not statistically significant and not conceptually valid and 2) it does not 
contain the model statistics—such as t-values, R2, and F—that reviewers need to judge the 
validity of the results. To correct what Dr. Zhou described as unacceptable problems, she 
recommended 1) limiting the discussion to results that are statistically significant and 
conceptually valid and 2) adding a comprehensive appendix with the best models obtained and 
the corresponding statistics (even if these models are not statistically significant and conceptually 
valid). Dr. Zhou argued that those recommended solutions would lead to a more concise, 
readable, and useful document that will reassure readers that the work conducted has rigor. 

Descriptions of Model 

Dr. Christy Zhōu further explained her observations about inconsistencies in the model description that 
she noticed in the report. 

• First, Dr. Zhōu observed the ERG draft report changes how it describes the model: in the 
introduction, it describes the use of time-series methods but then in the main analysis, it 
describes the use of difference-in-differences. 

• Second, when the ERG draft report showed Equation 4 and the results, it appeared to Dr. Zhōu 
that it uses an event-study model because the presentation of 𝛽𝛽4𝑃𝑃𝑃𝑃𝑙𝑙𝑡𝑡−𝑚𝑚 is usually written as 
dummies (in plural) before an event and 𝛽𝛽5𝑃𝑃𝑃𝑃𝑙𝑙𝑡𝑡+𝑚𝑚 as dummies afterward. Dr. Zhōu explained 
that it was not until Table 13 that she realized the approach had one pre-dummy and one post-
dummy. 

Dr. Zhōu offered three recommendations regarding the description of the methodology: 
• The report should not describe the model as difference-in-differences because there is no 

control group (a cross-sectional control group). 
• Although the authors implicitly used no-regulation years for the same class as a control to 

identify 𝛽𝛽4 and 𝛽𝛽5, this would be better stated after Equation 4 when discussing identifying 
assumptions. 

• In observing that the authors do have first-difference, this should be stated when explaining the 
variables in Equation 4. Right after Equation 4, the authors should explain that the left-hand-
side variable is a detrended first-difference variable of sales. 

Equations 

Dr. Regan commented that it was especially helpful that key equations are numbered and intermediate 
(explanatory) ones are not. As described above, Dr. Christy Zhou commented again (see Charge 
Question #2) that the report would benefit from explaining the specific variables that went into 
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Equation 4 on page 58. She observed that in the ERG draft report that information does not appear 
until page 66 in the regression table. 

Dr. Christy Zhōu pointed to Table 13 and commented that for the equation on page 65 it appears that 
pre- and post- are “pre 2 months” and “post 2 months” and stated this made Equation 4 unclear in 
comparison. This reviewer observed that the ERG draft report states on page 58 that this study’s 
approach grouped months together in the pre- and post-dummies. Dr. Zhōu commented that the report 
should clearly state the number of months grouped in the baseline estimates. Finally, Dr. Christy Zhōu 
provided minor suggestions for a few specific equations. 

Dr. Holguín-Veras expressed concerns about the tendency to make informal statements in the ERG 
draft report. He provided an example from such observations in the ERG draft report that he stated is 
wrong from a mathematical point of view: 

Beta represents the “change in the percent change in Y for a one-unit ‘change in the percent 
change’ of X. The practical application of this coefficient is to consider it identical to the 
elasticity. (from page 53 of ERG draft report) 

Dr. Joann Zhou pointed to Section 4.2 (page 55 of the ERG draft report) and commented that it is 
unclear and lacks exact identification of the dependent variable. She stated it is unclear whether the 
dependent variable is the Class 7 or 8 sales or the changes in the monthly sales. 

4. Are the analytic methods and procedures employed technically appropriate and reasonable? 
Are the analytic methods and procedures applied appropriately, given the state of current 
science as you understand it? If yes, explain why. If not, explain why the methodology was not 
technically appropriate. Provide a description of each identified strength or weakness regarding 
technical appropriateness. Please distinguish between cases involving reasonable disagreement 
in methodology as opposed to cases where you conclude that any analytic methods and 
procedures in the draft report involve specific technical errors. 

All reviewers agreed that the analytic methods and procedures employed are technically appropriate and 
reasonable. Dr. Christy Zhōu noted the reasons were explained in her comments under Charge 
Question #2 (see above). Dr. Holguín-Veras elaborated that the approach involving the use of 
differencing to remove autocorrelation in the time-series data and then using OLS (ordinary least 
squares) regression to conduct the analyses is a practical and acceptable technique. He also stated that it 
is appropriate to use OLS to get a general idea about the existence of pre-buy and low-buy behaviors 
and to estimate market-level direct elasticities. 

Regarding the test for unit roots (i.e., systematic patterns that are unpredictable), Dr. Regan made two 
primary points: 1) the execution of the ADF test is appropriate and clearly explained and 2) the addition 
of the KPSS test and explanation of its meaning is also very helpful (also included above under Charge 
Question #3). Dr. Regan also commented that the results are as expected in some cases. She noted that, 
as an example, the causes for increases or decreases in purchases of Class 7 and 8 trucks (which carry 
goods exclusively) are quite different from those of Class 6 vehicles (which vary considerably by 
vocation). 

Concerns 
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Dr. Holguín-Veras emphasized that cross-elasticities may only be estimated if and only if there are 
suitable data on prices and other key factors (cf. Dr. Holguín-Veras’s detailed comments above under 
Charge Question #2). 

Dr. Joann Zhou expressed concerns about the time period selected for pre-buy in the ERG draft report. 
She indicated it is not clear why 12 months was chosen as the analysis horizon (Section 3.3, page 51) in 
this study and questioned whether 12 months is the standard study period for pre-buy analysis. Dr. 
Joann Zhou indicated it would be helpful to provide more detailed context in the report by explaining 
the typical periods considered for pre-buy and low-buy analysis. 

With respect to Section 4.4.2, Dr. Regan commented that it might helpful if a sentence were added to 
explain the positive beta coefficient for the 1-month period post-regulation. She guessed that these were 
pre-ordered vehicles that for some reason did not arrive until the first month after the regulation was in 
place. Dr. Regan believed that perhaps the sales were therefore not even governed by the new 
regulations. Furthermore, regarding Section 4.4.2, she noted the 6-month period after the 2004 
regulation is actually months 2 through 6, not 1 through 6. 

Dr. Holguín-Veras expressed concerns about the use of “visual inspection” (page 43, last paragraph) 
because that is not a formal method to assess regime shifts. He stated that if this analysis is not 
supported by statistical tests, then it must be removed. 

Dr. Joann Zhou questioned the approach for the oil price in the ERG draft report. More specifically, 
she expressed concerns that it is not clear whether a monthly or annual oil price was used in the analysis. 
The reviewer suggested that if a monthly oil price was used, then it may be helpful to conduct the 
analysis using the average oil price over a few months (e.g., 4 through 5 months). 

Dr. Holguín-Veras pointed to the top two lines on page 50 in the ERG draft report and stated that 
using the log differences imposes a functional form with constant elasticities. He stated this is a very 
strong assumption because in most cases elasticities are variable (i.e., as a function of price and other 
variables). 

Finally, Dr. Joann Zhou expressed concerns about whether the effect due to the recession was 
considered when analyzing the impact of the 2007 regulations (pages 60 and 61) in the ERG draft 
report. She noted that the recession was mentioned earlier in the ERG draft report when discussing the 
sales trend. Dr. Zhou emphasized, however, that it is not clear whether the effect due to the recession 
was controlled for in the analysis. 

5. Are the results and conclusions of the analysis in the draft report presented in appropriate 
ways? Were the conclusions in the draft report reasonably drawn? Do the conclusions follow 
logically from the results of the analytic methods and procedures? 

The reviewers provided a range of comments about whether the results and conclusions of the analysis 
in the ERG draft report are appropriate. 

• Dr. Holguín-Veras commented that the report provided, with appropriate caveats, defensible 
conclusions about pre-buy and low-buy effects. In contrast, Dr. Holguín-Veras emphasized that 
the conclusions presented in the report regarding class-switching and elasticities are very difficult 
to defend. 
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• Dr. Regan stated that the conclusions followed logically from the analysis. She commented that 
the conclusion that pre-buy and low-buy behavior reduces the effectiveness of regulations, but 
not by much, seems well grounded in the analysis. 

• Dr. Christy Zhōu commented that the results are presented appropriately but provided several 
suggestions to improve the clarity of the results. 

• Dr. Joann Zhou pointed out a conclusion about energy-efficient technologies in HDVs that 
seems contradictive. 

Estimation of Class-Switching 

Dr. Holguín-Veras stated that attempting to estimate class-switching without data that characterize the 
performance of the vehicles in the classes in question is simply not possible. 

With respect to Section 4.5, Class Shifting, Dr. Holguín-Veras referred to comments provided under 
Charge Question #2 (see above) about numerous reasons that this section of the ERG draft report is 
problematic, including that the analysis/theoretical framework is inadequate and the variables used 
cannot properly explain the phenomenon, among others. He emphasized that the results for class-
switching in the ERG draft report are not conceptually valid. 

Finally, Dr. Holguín-Veras noted that the ERG draft report seemed to focus on the switch involving 
Classes 7 and 8. He asked whether a switch involving Classes 8 and 9 was considered, or a switch 
involving three or more classes, during the analyses conducted for this study. 

Estimation of Elasticities 

Dr. Holguín-Veras stated that the data in this study do not support a solid estimation of elasticities. He 
commented further that the absolute values of the estimated elasticities (0.558 to 2.347) in the ERG 
draft report are simply too high to be credible. Dr. Holguín-Veras provided a detailed explanation for 
why the estimated elasticities are not credible. 

Furthermore, Dr. Holguín-Veras expressed concerns that the estimated cross-elasticities are not 
credible. He noted that the results for cross-elasticities, which were found to range between 0.681 and 
1.712, should be smaller than the corresponding direct elasticities. He commented that the result in the 
ERG draft report where cross-elasticities have the same order of magnitude as the corresponding direct 
elasticities is not conceptually valid. 

Under Charge Question #7 (see below), Dr. Christy Zhōu recommended “toning down” Section 4.7 
and explained it is not the strongest part of the ERG draft report because of all the additional 
assumptions needed for computing price changes for the elasticity. 

Suggestions to Improve Clarity 

Dr. Christy Zhōu stated that because Equation 4 is the main equation, and Figures 14 and 15 are the 
main two figures, the report should at least present the regression table of Equation 4 in the same 
manner that it presents Table 13 for the equation on page 65. 
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Dr. Zhōu expressed concerns about Figures 14 through 23 and Figures 25 through 28, which appear to 
plot the coefficients of seasonality dummies on top of the pre-buy and post-buy dummies, that is, 
�̂�𝛽1,𝑚𝑚 + �̂�𝛽4 before the new regulation year and �̂�𝛽1,𝑚𝑚 + �̂�𝛽5 after the regulation is introduced. She pointed 
out that the ERG draft report only said “these models show … (Figure 14)” without informing the 
reader explicitly what was plotted in those figures. Dr. Zhōu recommended stating at least once what 
those figures plot, and then the rest of the figures would be self-explanatory. 

Dr. Regan pointed to a statement in the ERG draft report that makes sense but would be clearer with a 
second sentence: 

In the case of the 2010 regulations, significant pre-buy and low-buy periods partially cancel one 
another out, though the period of significance was longer and larger for the pre-buy. (from page 
78 of the ERG draft report) 

She suggested adding an explanation in the report that this statement means the pre-buying before 
regulation and reduced purchases post-regulation are on the same scale, and together they reduce the 
effectiveness of the regulation. Dr. Regan clarified that the reason for this suggested additional 
explanation was that the first statement alone seems to suggest that the impacts cancel each other out 
while the impacts are additive. 

Dr. Holguín-Veras questioned the notation used in the equations. Overall, he expressed concerns that 
the vast majority of the equations in the ERG draft report seem to be underspecified. As an example, 
Dr. Holguín-Veras suggested clarifying whether alpha and beta are vectors of parameters or single 
parameters. He also provided other specific comments about the notation for Equation 2 and Equation 
3. 

Section 4.4 

Dr. Holguín-Veras provided specific comments about Section 4.4, stating it is not appropriate to use 
general statements without discussion and without showing the parameter values and their statistics to 
allow the reader to ensure that the results are conceptually valid and statistically significant. He also 
argued against using informal statements (e.g., “Model results for Class 7 show visual evidence …”) and 
emphasized that the report should support such conclusions with statistical tests. 

Energy-Efficient Technologies in HDVs 

Dr. Joann Zhou pointed out the following conclusion for the 2014 regulations: 
This pre-buy effect is short-lived, which is intuitive as the 2014 Phase I regulations increased 
capital costs, but also offered improved fuel economy, thereby reducing operating costs. (from 
page 62 of the ERG draft report) 

She asked whether this study found similar effects for the other regulations. She commented that if this 
conclusion is true, that would imply energy-efficient technologies in HDVs could be cost-effective for 
fleet operators. Dr. Zhou stated, however, that expert consensus is that HDV purchases are not fuel-
cost sensitive and observed that this study indicates that as well. Dr. Zhou stated that it seems this 
conclusion on page 62 of the ERG draft report might be contradictive. 

Dr. Zhou also noted that Table 3 does not show the expected cost impact of the 2014 regulations. She 
again commented it would be helpful to include a brief description of each studied regulation and their 
impacts on vehicle ownership cost (vehicle, operation, maintenance). 
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6. Are the selected figures, tables, and equations well-chosen and constructed to assist the 
reader in understanding the approach, analytic methods and procedures, results, and 
conclusions? If yes, explain why. If not, explain how the figures, tables, and equations could be 
improved to describe the approach, analytic methods and procedures, results, and conclusions 
more clearly in the report. 

The reviewers provided a range of comments about the figures, tables, and equations in the ERG draft 
report. Dr. Regan stated simply that the figures, tables, and equations were all well chosen. Dr. Christy 
Zhōu commented that most of the tables and figures are clearly presented but recommended including 
confidence intervals in Figures 14 through 23 and Figures 25 through 28 to improve the clarity of the 
results. She also provided extensive comments about equations used in the ERG draft report under 
other charge questions (see above under Charge Question #2 and Charge Question #3). Dr. Joann 
Zhou provided specific suggestions for adding text in the report to improve the reader’s ability to 
understand Figure 8 and Figures 18 through 23. 

Finally, Dr. Holguín-Veras criticized the ERG draft report as being unnecessarily long, repetitive, with 
illegible figures, and lacking technical details about the models discussed. He provided the following 
suggestions to improve the report: 

1) Increase the size of figures to improve readability. 
2) Include all the statistics of the models discussed. 
3) Summarize the results in tables (with all relevant statistics), instead of what this reviewer 

described as ERG’s copying/pasting/adjusting the text to fit the results. 
4) Remove all discussions of not statistically significant and not conceptually valid results. 

7. Are there any other issues or concerns with the validity or scientific/technical merit of this 
report? 

Two reviewers commented about the literature review in the ERG draft report with conflicting 
responses. Dr. Joann Zhou generally supported the literature review, and Dr. Holguín-Veras criticized 
the literature review. 

• Dr. Zhou suggested including a short description of any literature available on the energy and 
emissions impact of pre-buy and low-buy behaviors. Under Charge Question #8, she 
commented that the literature review does a good job of summarizing the state of the art. Dr. 
Zhou also provided several specific comments about statements in the ERG draft report that 
seem inconsistent or incomplete. 

• Dr. Holguín-Veras stated the literature review is very weak, particularly on topics directly 
relevant to class-switching. This reviewer stated those concerns could be addressed by 1) 
expanding the literature review to include a broader discussion of freight mode choice and 
freight vehicle choice and 2) discussing implications of the chief findings from the literature 
review for research conducted for the ERG draft report. 

Drs. Regan and Christy Zhōu had no other issues or concerns with the validity or scientific/technical 
merit of the ERG draft report. Dr. Zhōu, however, recommended “toning down” Section 4.7 and 
explained it is not the strongest part of the ERG draft report because of all the additional assumptions 
needed for computing price changes for the elasticity. 

19 



          
   

      

 

 

 
  

 
 

 
  

  
    

  
  

 
 

       
 
  

U.S. Environmental Protection Agency/Office of Transportation and Air Quality (EPA/OTAQ) 
Contract Number EP-C-16-021 / WA 4-34 

PEER REVIEW SUMMARY REPORT – Draft Final 

8. If you are aware of better methods, tools, and available research employed and documented 
elsewhere to estimate sales, pre-buy, and other such impacts for use in policy analysis, provide 
suggestions for how they might be used to improve this report and also provide the associated 
references. 

Dr. Holguín-Veras concluded that disaggregate models and data are the best alternatives to study pre-
buy, low-buy, class-switching, and direct or cross-elasticities and stated this approach is consistent with 
the behavior literature. He also stated that aggregate modeling cannot replace disaggregate techniques. 
Dr. Holguín-Veras believed that a multimethod research effort involving qualitative and quantitative 
disaggregate research techniques would produce significantly better results. 

Drs. Regan and Christy Zhōu had no comments about better methods or tools or other available 
research. Dr. Joann Zhou was not aware of other literature not already cited in the ERG draft report. 
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4 Individual Peer Reviewers’ Comments 

This section provides the individual peer reviewers’ comments, with the peer reviewers presented in 
alphabetical order. 
4.1 Dr. José Holguín-Veras 

External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. José Holguín-Veras 
AFFILIATION: 
William H. Hart Professor 
Department of Civil and Environmental Engineering 
School of Engineering 
Rensselaer Polytechnic Institute 
Jonsson Engineering Center 
Troy, NY 12180 
DATE: December 20, 2020 

RESPONSE TO CHARGE QUESTIONS 
1. Does the overall presentation in the draft report describe the data and methods
sufficiently to allow the reader to form a general view of the quality and validity of the
analysis performed?
The report provides a solid description of the history of EPA regulations and the theories related 
to vehicle replacement, and a good general view of the work. 

My interpretation of the research reported is that it is an exploratory effort to assess the feasibility 
of using secondary data to detect and quantify pre-buy, low-buy, and class-switching behaviors. 
Such exploratory research efforts are worthy undertakings because, although success is far from 
guaranteed, if they succeed they add additional evidence that could support the policymaking 
process. 

I believe that EPA, USDOT, USDOE, and other regulatory agencies should undertake major 
efforts to understand the behavioral responses of the freight industry to environmental/ 
transportation/energy policy. It is not possible to effect positive change in a system whose 
behaviors are poorly understood by policy makers. I would like to urge all involved to redouble 
efforts to understand freight industry behaviors. In my view, this report is a good step in this 
direction. 
2. Are the data sources and assumptions appropriate for the analysis conducted? If yes,
explain why. If not, describe all issues identified regarding the validity of data sources and
assumptions and provide suggestions and references for other available data that might
be used to improve this analysis. As relevant, describe how the validity of data sources and
assumptions could be more clearly described in the report.
I have various degrees of concerns about the data used to conduct the various analyses discussed 
in the report. The quantitative component of the report focuses on the: 

1) Identification of pre-buy and low-buy behaviors: There is consensus in the behavior
research community that aggregate data—like the one used in this report—are unable to
identify the root behaviors at the core of transportation choice processes. However, if the
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External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. José Holguín-Veras 

objective of these analyses is exploratory, and only aimed at getting a general idea about 
pre-buy and low-buy effects, the analyses may be appropriate. In contrast, if the intent is 
to use the findings to support policy-making, further confirmatory research is strongly 
recommended. 

2) Identification of “class-switching”: In this case, the use of aggregate data is of doubtful 
utility to assess the extent of class switching for the simple reason that the data do not 
contain class-specific descriptors, e.g., cargo capacity and operational costs, that could be 
used as independent variables in the econometric models. As established by the literature 
on freight mode and vehicle choice (with root behaviors that are closely related to those in 
class-switching), the consensus position is that using disaggregate data is, by far, the best 
approach. See: https://www.nap.edu/catalog/25660/impacts-of-policy-induced-freight-
modal-shifts (National Academies of Sciences, Engineering, and Medicine. 2019. Impacts of 
Policy-Induced Freight Modal Shifts. Washington, DC: The National Academies Press); and 
https://authors.elsevier.com/a/1cDs13Rd3urYEY (Holguín-Veras, J., et al. 2002. 
"Freight mode choice: Results from a nationwide qualitative and quantitative research 
effort." Transportation Research Part A: Policy and Practice 143: 78-120). 

3) Estimation of direct- and cross-elasticities: Aggregate time-series data can indeed be used 
to estimate direct elasticities at the market level. However, the use of such data for the 
estimation of cross-elasticities is challenging in the best of circumstances because these 
effects cannot be easily captured by aggregate data. Moreover, in the absence of class-
specific data about purchase prices and other descriptors of the vehicles in a class, 
estimating cross-elasticities is not possible. 

In summary, the data sources are: 
1) Appropriate to obtain a general idea of the existence of pre-buy and low-buy behaviors, 

and to quantify direct elasticities at the market level; and 
2) Inappropriate for analyses of class-switching and estimation of cross-elasticities. 

Additional comments: 
1) Page 15, Section 2.3.1: The trucking companies that exercise pre-buy, low-buy, and class-

switching are not in competitive markets. In these markets, rates are equal to marginal 
costs, and the carriers do not recover the fixed costs, and obviously cannot purchase new 
trucks. The companies that participate in pre-buy, low-buy, and class-switching behaviors 
are those that operate in markets where the companies have some pricing power. Owner-
operators, intermodal-truck operators, and other small companies are not likely to do pre-
buy, low-buy, or class-switching. 

2) Page 16, Section 2.3.4: It should be made clear that pre-buy, low-buy, and class-switching 
(together with do-nothing) are alternative choices for company managers. 

3. Is the description of the analytic methods and procedures clear and detailed enough to 
allow the reader to develop an adequate understanding of the steps taken and 
assumptions made in this analysis? If yes, explain why. If not, explain how the analytic 
methods and procedures could be more clearly described in the report. 
In general terms the report is clearly written. 
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External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. José Holguín-Veras 
Section 4 is the exception as it is repetitive and unnecessarily long (to a great extent because it 
discusses results that are not statistically significant and not conceptually valid). Section 4 is 
problematic in other respects as it does not contain the model statistics—such as t-values, R2, and 
F—that reviewers need to judge the validity of the results. In my view, this is unacceptable. 

Limiting the discussion to the results that are statistically significant and conceptually valid; and 
adding a comprehensive appendix with the best models obtained and the corresponding statistics 
(even if these models are not statistically significant and conceptually valid); would lead to a more 
concise, readable, and useful document that will reassure readers that the work conducted has 
rigor. 

Another issue to be addressed is the tendency to make informal statements such as this one from 
page 53: 

“Beta represents the “change in the percent change in Y for a one-unit ‘change in the 
percent change’ of X. The practical application of this coefficient is to consider it identical 
to the elasticity”. 

This statement is wrong from the mathematical point of view. 

Additional comments: 
1) Page 17, Section 2.3.5: This section conveys the impression that changes in freight mode 

choice are always forthcoming in response to price changes. In fact, shippers and 
receivers—who are the key decision makers in this matter—have considerable inertia, and 
decide on mode and vehicle changes after considering other factors, e.g., reliability. Freight 
mode choice does not change as easily as suggested in this section. 

2) Page 30, Section 2.7: The review must be expanded to include papers and reports on 
vehicle choice. 

4. Are the analytic methods and procedures employed technically appropriate and 
reasonable? Are the analytic methods and procedures applied appropriately, given the 
state of current science as you understand it? If yes, explain why. If not, explain why the 
methodology was not technically appropriate. Provide a description of each identified 
strength or weakness regarding technical appropriateness. Please distinguish between 
cases involving reasonable disagreement in methodology as opposed to cases where you 
conclude that any analytic methods and procedures in the draft report involve specific 
technical errors. 
The approach used in the paper—entailing the use of differencing to remove autocorrelation in 
the time-series data and then use OLS to conduct the various analyses of interest—is a practical 
and acceptable technique. 

As stated earlier in relation to my answers to Charge Question #2, it is appropriate to use OLS to 
get a general idea about the existence of pre-buy and low-buy behaviors and to estimate market-
level direct elasticities. Cross-elasticities may only be estimated, if and only if, there are suitable 
data on prices and other key factors. 

Other comments: 
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1) Page 43, last paragraph: “Visual inspection” is not a formal method to assess regime shifts. 
If not supported by statistical tests, the analysis must be removed. 

2) Page 50, top two lines: Using the log differences imposes a functional form with constant 
elasticities. This is a very strong assumption as in most cases elasticities are variable, i.e., as 
a function of price and other variables. 

5. Are the results and conclusions of the analysis in the draft report presented in 
appropriate ways? Were the conclusions in the draft report reasonably drawn? Do the 
conclusions follow logically from the results of the analytic methods and procedures? 
My conclusion is that the report provides, with appropriate caveats, defensible conclusions about 
pre-buy and low-buy effects. In contrast, the conclusions reached regarding class-switching and 
elasticities are very difficult to defend. As made clear in the literature, the estimation of 
econometric models that capture the essence of freight mode or vehicle choice is a complex 
undertaking in the best of circumstances. Attempting to estimate class-switching without data that 
characterize the performance of the vehicles in the classes in question, is simply not possible. My 
conclusion is that the data do not support a solid estimation of elasticities. 

Moreover, the absolute values of the estimated elasticities (0.558 to 2.347) are simply too high to 
be credible. To explain why I believe this is the case, it is useful to mention that there are two 
primary mechanisms that could increase demand for truck services: (1) changes in the commodity 
flows between shippers and receivers, and (2) changes in the supply chains that transport these 
commodify flows. 

It should be kept in mind that freight transportation activity is derived from the commodity flows 
traded among other economic sectors. Carriers do not create the demand, they simply transport 
the cargo. As a result, carriers would only increase fleet sizes if they are confident there will be a 
sustained increase in the demand for their services. While it is true that drastic reductions in 
transportation costs could indeed transform the structure of the economy and the associated 
commodity flows, this only happens in massive projects such as the Erie Canal, the 
transcontinental railroads, interstate highway system, or the UK-EU tunnel. 

However, although commodity flows do not change much in response to small changes in 
transportation costs, supply chains are another matter. In response to changes in transportation 
costs of some importance, supply chains could react in multiple ways; from a complete 
restructuring of the network, to changes in shipment sizes, frequency of shipments, and the type 
of vehicles used. The latter changes (underlined) could be indeed triggered by changes in 
transportation costs. The reason is that businesses always try to minimize the total logistic costs, 
i.e., the summation of cost of transporting and storing the supplies. If transportation costs are 
low, in relation to the storage cost, the best policy is to reduce shipment size and increase the 
frequency of shipments (allowing the business to save storage costs). If transportation costs are 
high, the opposite happens. These tradeoffs are at the core of the Economic Order Quantity 
(EOQ) model. The applications of the EOQ model clearly indicate that the elasticity of the 
frequency of shipments (which is what determines the need for trucks) is inelastic. 
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dble 1 
Optimal ordering policies. 

Description 

lbrarnerers 
1tr (S/fr /hour) 
,p( rt2 /rt' ) 
<IQ (S/rt2/ hour) 
C.,: Order cost CS/delivery) 
Cr: Transport cost ($/delivery) 
t: Receiver charge ($/delivery) 
C; lnvenmry cost (S/fr /hour) 

Results 
Q: Optimal order s ize (ft') 
T: Optimal cycle time (hours ) 
A,: Storage area ( fc2) 
Freight t rip attraction. FTA (trips/day) 

Oassic EOQ 

0.0000 
0.1667 
0.0204 
S5 .00 
$20.00 

S0.20 

56.469 
15.811 
9.412 
1.518 

Space-allocation EOQ (SA-EOQ) 

0.8163 
0.1667 
0.0204 
S5 .00 
S20.00 

S0.20 

36.754 
10.291 

2.332 

SA-EOQ with receiver charge 

0.8163 
0.1667 
0.0204 
S5.00 
S20.00 
S5.86 
S0.20 

40.835 
11.434 
6.806 
2.099 
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PEER REVIEW SUMMARY REPORT – Draft Final 

External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. José Holguín-Veras 
As an example, the table below from Holguín-Veras and Sánchez-Díaz (2016), shows the effect of 
an environmental charge of $5.86 for each delivery to commercial receivers of supplies. The table 
below shows the optimal number of deliveries that minimizes the total logistic costs considering 
the value of the space at the bottom of the third and fourth columns. As shown, an environmental 
charge of $5.86 increases the shipping cost from $30.00 to $35.86, i.e., 23.44%; and reduces the 
number of deliveries/day (or freight trip attraction) from 2.332 to 2.099, i.e., -9.99%. These results 
indicate that the direct elasticity of the number of deliveries is -0.18. If the number of deliveries is 
inelastic to an increase in transportation cost of 25%, it is extremely unlikely that a smaller 
increase in the purchase costs of trucks would lead to a more than proportional increase in the 
number of trucks purchased. 

(citation: Holguín-Veras, J. and I. Sánchez-Díaz. 2016. "Freight Demand Management and the Potential of 
Receiver-Led Consolidation Programs." Transportation Research Part A 84: 109-130.) 

Elasticities larger than one imply that changes in the purchase prices of trucks (a tiny proportion 
of the cost of production of the goods transported) would translate into more-than-proportional 
changes in the numbers of trucks purchased. These results do not seem sensible, because the 
change in purchase prices is too small to have any influence in the demand for truck 
transportation. 

Equally concerning are the results for cross-elasticities, which were found to range between 0.681 
and 1.712. As amply established in the transportation literature on cross-elasticities, relative to 
each other, cross-elasticities ought to be smaller than the corresponding direct elasticities. The 
reason is simple: the cross-effect is less potent than the effect of the “own” price. In this case, 
however, they have the same order of magnitude. Regrettably, I only found one paper on vehicle 
choice that reported the cross-elasticities (Holguín-Veras 2002). The table below (the final results 
are surrounded by a blue rectangle) shows that, as expected, the cross-elasticities are generally 
much smaller than direct elasticities. The exception is cross-elasticity between the price of pickups 
(P) and the demand for (mid-size) trucks (T), i.e., 0.067, that is larger in absolute value than the 
direct elasticity (-0.036) and that, as noted in the 2002 paper, is an estimation error. 

25 



          
   

      

 

 

  
  

   

 

     
    

     
   

 

 
    

 
 

  
 

  
  

 

 
 

   
 

 
  
   

   
 

 
  

  
 

  
  

  
 

  
   

 
 

  
 

le 8 . Ela,11c1bcs ESlm.,tcd from Hctcm;ccd.l r.: xtrcmc V• luc Model 

\ ~;nJllble l'\. 1n u11li1y f.utchOlt of p T s 
ample- a\'ffil c- o wdffJdua I cJ~1otK tt1c-s 

P.cklll" (Pl - 0 .0 :? .. 009l ooo· 
Trud" ( 1) oos- -0.0"9 ooo· 
Si:mHfi\1 l,e1" (S) l ;?..~~J 0 ~~, - -11~1 

lb1 Wil!'L b1e(I l\'rra ii!' of m.d1ndUAI rla 11 11 1t:~ 

P.ckup; (Pl - 0 .0J6 0.06" o.oo· 
Tnu.k ( 1) 003? - 006l ooo• 

I Sr1mtl"llll~r,. ($1 OO IJ 0.1~0 - OFJ 

U.S. Environmental Protection Agency/Office of Transportation and Air Quality (EPA/OTAQ) 
Contract Number EP-C-16-021 / WA 4-34 

PEER REVIEW SUMMARY REPORT – Draft Final 

External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. José Holguín-Veras 

(citation: Holguín-Veras, J. 2002. "Revealed 
Preference Analysis of Commercial Vehicle 
Choice Process." Journal of Transportation 
Engineering 128(4): 336-346). 

Needless to say, the authors’ result in the ERG draft report where cross-elasticities have the same 
order of magnitude as the corresponding direct elasticities is not conceptually valid. 

Additional comments: 

1) Section 4.4: 
a) The authors should not use statements such as “the coefficients for other explanatory 

variables are robust to model specification… and have been omitted in favor of 
discussion …” This is not appropriate. To start, what is the meaning of “robust”? 
They must show the parameter values, and their statistics, to ensure that they are 
conceptually valid and statistically significant. 

b) Statements such as “Model results for Class 7 show visual evidence…” are too 
informal for a report of this nature. The authors need to support such conclusions 
with statistical tests. 

c) Figures are too small. 
d) Figure 21, by the authors’ admission, shows results that are not statistically significant. 

In cases like that, it is better to simply add a note indicating that these results were not 
significant. 

2) Notation used in equations: 
a) The vast majority of the equations in the report seem to be under-specified. Are alpha 

and beta vectors of parameters? Or single parameters? Please clarify. 
b) In Equation 3, is beta1 constant for all months t? 
c) Is the variable “Month” in Equation 2, a time index that start with 1… until the 

number of the last time period? Or is it a set of binary variables for each month? 

3) Section 4.5: Class Shifting 
a) As explained in my answer to Charge Question #2, this section is problematic for 

numerous reasons, the analysis/theory framework is inadequate; the variables used 
cannot properly explain the phenomenon, among others. Moreover, the results are not 
conceptually valid. 

b) The report seems to focus on the switch involving classes 7 and 8. Was a switch 
involving classes 8 and 9 considered? Or a switch involving three or more classes? 
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External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. José Holguín-Veras 
6. Are the selected figures, tables, and equations well-chosen and constructed to assist the 
reader in understanding the approach, analytic methods and procedures, results, and 
conclusions? If yes, explain why. If not, explain how the figures, tables, and equations 
could be improved to describe the approach, analytic methods and procedures, results, 
and conclusions more clearly in the report. 
In its current version, the report is unnecessarily long, repetitive, with illegible figures, and lacking 
technical details about the models discussed. There are numerous ways to improve it. For 
instance: 

1) Increase the size of figures to make them readable. In most cases, the font size seems to 
be 5 or less. 

2) Include all the statistics of the models discussed. 
3) Instead of copying / pasting / adjusting the text to fit the results, summarize the results in 

tables (with all relevant statistics). 
4) The authors discuss results that are not statistically significant, and even results that are 

not conceptually valid (that the authors struggle to explain). I suggest removing all 
discussions of non-significant and not conceptually valid results. A focused discussion of 
statistically significant and conceptually valid results would cut the size of the document by 
at least 50%. 

7. Are there any other issues or concerns with the validity or scientific/technical merit of 
this report? 
The literature review is very weak, particularly on topics directly relevant to class-switching. The 
authors must expand the literature review to include a broader discussion of freight mode choice 
and freight vehicle choice, and the implications of the chief findings from the literature on the 
research reported in the document. 
8. If you are aware of better methods, tools, and available research employed and 
documented elsewhere to estimate sales, pre-buy, and other such impacts for use in policy 
analysis, provide suggestions for how they might be used to improve this report and also 
provide the associated references. 
My conclusion, which is consistent with the behavior literature, is that disaggregate models and 
data are the best alternatives to study pre-buy, low-buy, class-switching, and direct or cross-
elasticities. While I understand the desire to explore the use of secondary data to study the effects 
of public policy, the hard reality is that aggregate modeling simply cannot replace the use of 
disaggregate techniques. 

I believe that a multi-method research effort involving qualitative and quantitative disaggregate 
research techniques is bound to produce significantly better results. This could encompass in-
depth-interviews with a selection of trucking companies, maybe focus groups, revealed and stated 
preference surveys, and econometric modeling. 
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PEER REVIEW SUMMARY REPORT – Draft Final 

4.2 Dr. Amelia C. Regan 
External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. Amelia C. Regan 
AFFILIATION: 
Professor of Computer Science and Transportation Systems Engineering 
Department of Computer Science and Institute of Transportation Studies 
University of California, Irvine 
Bren Hall 4068 
Irvine, CA 92697-3435 
DATE: November 30, 2020 

RESPONSE TO CHARGE QUESTIONS 
1. Does the overall presentation in the draft report describe the data and methods 
sufficiently to allow the reader to form a general view of the quality and validity of the 
analysis performed? 
The overall presentation is exceptionally clear. 

For example, I had to read Section 2.5.2 a couple of times before I could understand it, but this 
was not a fault of the authors – there are some counter-intuitive and challenging ideas being 
discussed. The discussion of when and if customers will accept surcharges that (sometimes more 
than) make up for the cost of environmental compliance is a very important one that is often 
overlooked. 

Here is one exception: On page 33 the following paragraph appears: 

“The expected incremental costs of an HDV purchased in the first year of a regulation 
may be considerably higher than those of a vehicle purchased later on in the regulation 
cycle (e.g. expected incremental costs of an HDV purchased in 2004 vs. 2009, or 
purchased in 2007 vs. 2012, as shown as shown by the difference in near-term and long-
term costs.” 

Table 3 has the column heading, Estimated/Anticipated Costs, but the word expected shows up 
in the text of this paragraph on page 33. Is expected incremental = estimated? Or = anticipated? 
Or neither? Is this expected as in probabilistic expectation? Sorry if my concern appears silly, but 
this section of the text is difficult to follow. 
2. Are the data sources and assumptions appropriate for the analysis conducted? If yes, 
explain why. If not, describe all issues identified regarding the validity of data sources and 
assumptions and provide suggestions and references for other available data that might 
be used to improve this analysis. As relevant, describe how the validity of data sources and 
assumptions could be more clearly described in the report. 
The data sources seem very appropriate and the explanation of each is clear. Section 3.1.7 is very 
useful to the reader because it addresses the question “what other data might have been useful” 
before the reader can even get to it. 

28 



          
   

      

 

 

  
  

  
 

  
 

 

   
   

  
 

 
 

  
 

  
  

    
 

 
 

 
 

  
 

 
 

 
 

  
  

 
  

     
   

   
   

 
   

 
  

 
 

 
   

 

U.S. Environmental Protection Agency/Office of Transportation and Air Quality (EPA/OTAQ) 
Contract Number EP-C-16-021 / WA 4-34 

PEER REVIEW SUMMARY REPORT – Draft Final 

External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. Amelia C. Regan 
I am a bit surprised that the second item listed “All Employees, Truck Transportation” was 
neither significant nor helpful, but the discussion and graphs on page 48 make very clear why that 
is so. 
3. Is the description of the analytic methods and procedures clear and detailed enough to 
allow the reader to develop an adequate understanding of the steps taken and 
assumptions made in this analysis? If yes, explain why. If not, explain how the analytic 
methods and procedures could be more clearly described in the report. 
Section 3.1 is exceptionally clear. The information presented mainly deals with the data. Section 
3.2 is discussed in the next question. As an educated reader, but not an econometrician, I found 
Section 3.3 and 3.4 very clear and illuminating. 

I find it especially helpful that key equations are numbered and intermediate (explanatory) ones 
are not. 
4. Are the analytic methods and procedures employed technically appropriate and 
reasonable? Are the analytic methods and procedures applied appropriately, given the 
state of current science as you understand it? If yes, explain why. If not, explain why the 
methodology was not technically appropriate. Provide a description of each identified 
strength or weakness regarding technical appropriateness. Please distinguish between 
cases involving reasonable disagreement in methodology as opposed to cases where you 
conclude that any analytic methods and procedures in the draft report involve specific 
technical errors. 
The methods seem appropriate. I’ll admit that I had to refresh my memory about test for unit 
roots (systematic patterns that are unpredictable), but execution of the ADF test is appropriate 
and clearly explained. The addition of the KPSS test and explanation of its meaning was also very 
helpful. 

The results are also as expected in some cases. For example, the causes for increases or decreases 
in purchases of class 7 and 8 trucks (which carry goods exclusively) are quite different from those 
of class 6 vehicles which vary considerably by vocation. 

In Section 4.4.2, it might help if a sentence is added to explain the positive beta coefficient for 
one-month period post-regulation. I can guess that these were pre-ordered vehicles that for some 
reason did not arrive until the first month after the regulation was in place. Perhaps the sales were 
therefore not even governed by the new regulations? The six-month period post the 2004 
regulation is actually months 2-6, not 1-6. 
5. Are the results and conclusions of the analysis in the draft report presented in 
appropriate ways? Were the conclusions in the draft report reasonably drawn? Do the 
conclusions follow logically from the results of the analytic methods and procedures? 
The conclusions do follow logically from the analysis. The conclusion that pre-buy and low-buy 
behavior reduce the effectiveness of regulations but not by much seems to be well grounded in 
the analysis. 

There is a statement on page 78 that makes sense but would clearer with a second sentence. 
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“In the case of the 2010 regulations, significant pre-buy and low-buy periods partially 
cancel one another out, though the period of significance was longer and larger for the 
pre-buy.” 

MY SUGGESTION: By that we mean that the pre-buying before regulation and reduced 
purchases post-regulation are on the same scale. Together they reduce the effectiveness of the 
regulation. 

The reason I make this suggestion is that the first statement alone seems to suggest that the 
impacts cancel each other out while the impacts are additive. 
6. Are the selected figures, tables, and equations well-chosen and constructed to assist the 
reader in understanding the approach, analytic methods and procedures, results, and 
conclusions? If yes, explain why. If not, explain how the figures, tables, and equations 
could be improved to describe the approach, analytic methods and procedures, results, 
and conclusions more clearly in the report. 
The figures, tables and equations are all well-chosen. 
7. Are there any other issues or concerns with the validity or scientific/technical merit of 
this report? 
I have no issues or concerns with the validity or scientific/technical merit of this report. 
8. If you are aware of better methods, tools, and available research employed and 
documented elsewhere to estimate sales, pre-buy, and other such impacts for use in policy 
analysis, provide suggestions for how they might be used to improve this report and also 
provide the associated references. 
I am not aware of better methods to do this analysis. 
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4.3 Dr. Yìchén (Christy) Zhōu 
External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales Impacts due to New 
Regulation 
NAME: Dr. Yìchén (Christy) Zhōu 

AFFILIATION: 
Assistant Professor of Economics 
Clemson University 
320M Wilbur O. and Ann Powers Hall 
Clemson, SC 29634 
DATE: November 29, 2020 

RESPONSE TO CHARGE QUESTIONS 
1. Does the overall presentation in the draft report describe the data and methods sufficiently to allow the
reader to form a general view of the quality and validity of the analysis performed? 
The overall presentation in the draft report does a sufficient job of describing the data and methods and allowing the 
reader to form a general view of the quality and the validity of the analysis performed. 

The goal of the report is to analyze how new emission standards for heavy-duty vehicle (HDV) affect HDV sales in 
the short run immediately before and after the time when the new standards went into effect. The analysis includes 
three waves of new regulations that went into effect in 2007, 2010, and 2014 that target PM and NOx emissions rates. 
All my comments under the subsequent charge questions evaluate how well the authors achieve this main goal in 
various aspects. 
2. Are the data sources and assumptions appropriate for the analysis conducted? If yes, explain why. If not, 
describe all issues identified regarding the validity of data sources and assumptions and provide
suggestions and references for other available data that might be used to improve this analysis. As relevant, 
describe how the validity of data sources and assumptions could be more clearly described in the report. 
The data sources and assumptions are appropriate for the analysis conducted, given the constraints that the authors 
have in terms of data access; they are not the most ideal (perfect) for the analysis but the data sets and the 
assumptions are still useful to understand the effect of regulation on HDV sales in the short run. 

The ideal dataset to answer this question is transaction-level data or very-fine registration level data, which are very 
costly to obtain. The second-best dataset to answer this question are datasets that are slightly more aggregate than the 
above one. For example, sales could be aggregated to make-by-class-by-year level (better at the state level but okay if 
at the national level), or to make-by-class-by-buyer-type-by-year level. From my own experience, it is not always easy 
to obtain datasets at this level. 

The dataset the authors end up with is at the level of class-by-month. It is appropriate with one shortcoming and one 
advantage. The advantage is the authors obtain monthly data, which is limited to pin down the short-run effect. 
Getting the monthly data is an important and successful first step for the authors. The shortcoming is the data set has 
a lack of cross-sectional variation since they are aggregated to class (class 7, 8, and 9) which prevents the authors to 
exploit cross-sectional variation that is typically used in panel data (either in a Difference-in-Difference model, or a 
fixed-effect model, or an event-study model with fixed effects). Because of the constraint of the data sources, the 
authors choose to exploit temporal variation, which I think is appropriate to estimate the short-run effect of emission 
standards on sales, as specified in their main Equation (4). 

The authors did not explicitly state the assumptions that allow them to identify the parameters 𝛽𝛽4 and 𝛽𝛽5 (and the 
jump in the parameters before and after the introduction of the new standards). However, given the authors know 
how to specify Equation (4), the authors implicitly assume the following – “the factors that make sales to change 
from the months 𝑚𝑚 − 𝑚𝑚 leading up to the standards and the months 𝑚𝑚 + 𝑚𝑚 immediately after the standards are (i) 
solely due to the introduction of new standards and (ii) uncorrelated to other potential confounding factors, after 
removing factors from the seasonality and covariates.” Aka, conditional seasonality and covariates that the authors 
control, the “pre buy” in 𝑚𝑚 − 𝑚𝑚 and “low buy” in 𝑚𝑚 + 𝑚𝑚 are not driven by factors other than the new regulation. 

This is usually a weak assumption to defend if the data is more disaggregated (so that the authors can use fixed effects 
to remove unobservables constant within each cross-sectional unit). Given the lack of cross-sectional variation, this 
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assumption becomes a slightly stronger assumption. To make the identifying assumption appropriate, the authors 
further include a few covariates to control for factors correlated to potential demand and supply shifters: GDP, Brent 
oil, total imports and exports, and consumer sentiment. The authors have done the best they can to control for 
potential bias given the data constraint. 

In the case when the assumption fails, it is more likely that the authors underestimate the effects of “pre buy” and 
“low buy” rather than exaggerate the effects. For example, the empirical strategy laid out in Equation (4) will pick up 
all the increases in the sales in the aftermath of the new regulation and the authors find a negative effect. For one 
example, to mitigate the impact, in months after the new regulation, buyers can still purchase older model years 
remaining in the stock, if the carmakers still have any. In this case, the “low buy” effect is underestimated. For 
another example, to mitigate the impact after the regulation, sellers can manipulate the price point. Carmakers can 
lower the price (what I mean is lower the mark-up rate so that the price paid in the market is lower than the price 
point if the carmakers had kept the same mark-up rate). The lower price would lead to more sales, in which case, the 
“low buy” effect is underestimated. Or, in the third case, to reduce the within-make competition in 𝑚𝑚 − 𝑚𝑚 versus 𝑚𝑚 + 
𝑚𝑚, the carmakers can slightly increase prices in 𝑚𝑚 − 𝑚𝑚 so that their sales in 𝑚𝑚 + 𝑚𝑚 will not decrease too much (of 
course, carmakers have to balance potential gain in 𝑚𝑚 + 𝑚𝑚 to trade off the loss in 𝑚𝑚 − 𝑚𝑚). If this happens, the “pre 
buy” is underestimated. 

In summary, the identifying assumption (that the authors implicitly impose by specifying Equation (4)) rules out / 
assumes away any strategic behavior HDV sellers or buyers may have done to reduce the impact of the regulation 
other than the main channel “pre buy” and “low buy”. In the worst case, when the identifying assumption falls apart, 
we should interpret the estimates of “pre buy” and “low buy” as conservative estimates. 

To improve the validity of the assumption, first, I think the authors can benefit from stating it explicitly after 
introducing Equation (4) on page 58. Also, as I will mention under Charge Questions #3 and #4, after introducing 
Equation (4), the authors would benefit from stating the specific controls log(Xt) included in the Equation, which 
does not appear until page 66. The authors should explain log(Xt) right after Equation (4) before explicitly laying out 
the identifying assumption. Without introducing which variables go into the Equation, it will be unclear what 𝛽𝛽4 and 
𝛽𝛽5 pick up. Third, the authors should discuss in which directions and in which cases their estimates are biased when 
their assumption does not hold up. I think the estimates can be conservative for the reasons that I stated above if 
their assumption does not hold up. The authors should lay out all possibilities that they believe might be possible. For 
example, if the authors consider it is also possible that unobservables can exaggerate the “pre buy” and “low buy” 
effects (rather than dampen the effects), they should lay out the reasons and explain potential omitted variables and 
channels that make that happen. 
3. Is the description of the analytic methods and procedures clear and detailed enough to allow the reader to
develop an adequate understanding of the steps taken and assumptions made in this analysis? If yes, 
explain why. If not, explain how the analytic methods and procedures could be more clearly described in the 
report. 
The description of the analytic methods and procedures is clear and detailed enough to allow the readers to develop 
an adequate understanding of the steps taken and assumptions made in this analysis. 

First, I have a few minor suggestions on a few specific equations. 

As I stated under Charge Question #2, the authors can benefit by explaining specific variables that go into Equation 
(4) on page 58. In the current version, that does not appear until page 66 in the regression table. 

Also, the month variable is usually called the “month-of-the-year dummy variables” in a regression like this. Stating 
𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚ℎ𝑡𝑡 as a month will confuse readers who imagine the month as 1,2,…12; 13,14….24; 25…, which is typical when 
you have more than a year. 

The authors may want to call Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑡𝑡 as Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡 . Usually, the class is a dummy, so readers will be confused. 
What the authors mean are sales. Given that the authors estimate Equation (4) separately for each class, Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑡𝑡 
is sufficient and there is no need for Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑡𝑡 . The authors should state Equation (4) is estimated separately for 
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each class before getting into Section 4.4.1; otherwise, readers will wonder why the authors do not have a dummy for 
each class on the right-hand-side. 

Similarly, for the Equation on page 65, it is better to call “log Class 8” as “sales”. It can be Δ𝑙𝑙𝑚𝑚𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙8,𝑡𝑡 or another 
way depending on the authors’ preference. Also, it may be helpful to add an equation number. 

In Table 13 for the Equation laid out on page 65, it appears that pre and post are “pre 2 months” and “post 2 
months” which makes Equation (4) unclear in comparison. The authors stated on page 58 that they group months 
together in the pre and post dummies. The authors should clearly state the number of months they group in their 
baseline estimates. (If they do robustness and adjust the bandwidth, they can explain that later.) 

Second, the authors can benefit from using more consistent descriptions. The authors change how they describe their 
model: in the introduction, the authors say they use time-series methods, then in the main analysis, the authors say 
they use difference-in-differences. Then when the authors show the Equation and the results, it appears to me the 
authors use an event-study model since the presentation of 𝛽𝛽4𝑃𝑃𝑃𝑃𝑙𝑙𝑡𝑡−𝑚𝑚 usually are written as dummies (in plural) 
before an event and 𝛽𝛽5𝑃𝑃𝑃𝑃𝑙𝑙𝑡𝑡+𝑚𝑚 as dummies afterwards. It is not until Table 13, where I realize the authors have one 
pre dummy and one post dummy. Regarding the description of the methodology, (i) the authors should not call the 
model as diff-in-diff since there is no control group (a cross-sectional control group); the authors do implicitly use no-
regulation years for the same class as a control to identify 𝛽𝛽4 and 𝛽𝛽5 and the authors would better state that after 
Equation (4) when discussing identifying assumptions. The authors do have first-difference, so when explaining 
variables in Equation (4) right after Equation (4), the authors should tell/remind us the left-hand-side variable is a 
detrended first-difference variable of sales. 
4. Are the analytic methods and procedures employed technically appropriate and reasonable? Are the 
analytic methods and procedures applied appropriately, given the state of current science as you understand
it? If yes, explain why. If not, explain why the methodology was not technically appropriate. Provide a 
description of each identified strength or weakness regarding technical appropriateness. Please distinguish 
between cases involving reasonable disagreement in methodology as opposed to cases where you conclude 
that any analytic methods and procedures in the draft report involve specific technical errors. 
The analytic methods and procedures are appropriate and reasonable. As for the reason, I have stated that under 
Charge Question #2 as well. 
5. Are the results and conclusions of the analysis in the draft report presented in appropriate ways? Were the 
conclusions in the draft report reasonably drawn? Do the conclusions follow logically from the results of the 
analytic methods and procedures? 
The results are presented appropriately. The authors can improve the clarity of the results as follows: 

First, for Figures 14-23, and Figures 25-28, it appears the authors plot the coefficients of seasonality dummies on top 
of the “pre buy” and “post buy” dummies, aka �̂�𝛽1,𝑚𝑚 + �̂�𝛽4 before the new regulation year, and �̂�𝛽1,𝑚𝑚 + �̂�𝛽5 after the 
regulation is introduced. However, the authors only say “these models show … (Figure 14)” without informing me 
explicitly what are plotted in those figures. I recommend the authors state what they plot at least once. Then the rest 
of the figures would be self-explanatory. 

Second, given Equation (4) is the main equation, and Figures 14-15 are the main two figures, the authors should at 
least present the regression table of Equation (4) just like they have presented Table 13 for the Equation on page 65. 
6. Are the selected figures, tables, and equations well-chosen and constructed to assist the reader in 
understanding the approach, analytic methods and procedures, results, and conclusions? If yes, explain 
why. If not, explain how the figures, tables, and equations could be improved to describe the approach,
analytic methods and procedures, results, and conclusions more clearly in the report. 
Most tables and figures are clearly presented. The authors can improve the clarity of the results as follows: 

Given that Figures 14-23, and Figures 25-28, plot coefficients, these figures should include confidence intervals. 
7. Are there any other issues or concerns with the validity or scientific/technical merit of this report? 
No further serious issues. 
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Section 4.7 is not the strongest part of the report because of all the additional assumptions needed for computing 
price changes for the elasticity. It is reasonable given that Section 4.4 to 4.6 are the main results. I recommend toning 
down Section 4.7 a little bit as potential implications or the suggestive outcome or something along that line. 
8. If you are aware of better methods, tools, and available research employed and documented elsewhere to
estimate sales, pre-buy, and other such impacts for use in policy analysis, provide suggestions for how they
might be used to improve this report and also provide the associated references. 
No further comments. 
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AFFILIATION: 
Group Leader, Mobility and Deployment 
Systems Assessment Center 
Energy Systems Division 
Argonne National Laboratory 
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DATE: November 25, 2020 

RESPONSE TO CHARGE QUESTIONS 
1. Does the overall presentation in the draft report describe the data and methods 
sufficiently to allow the reader to form a general view of the quality and validity of the 
analysis performed? 
Yes. However, I would suggest changing the “abstract” to “Executive Summary” and move some 
of the contents from the “Conclusions” to “Summary”. For people who do not have time to read 
the 80-page report, they can still comprehend a full picture of the data and methodologies used, as 
well as the key take-ways from this study. 

Secondly, I would suggest clarifying in the “Introduction” and “Summary” that although the 
HDV regulation covers from class 2b to class 8, this study focus on class 6-8 due to data 
limitations. 
2. Are the data sources and assumptions appropriate for the analysis conducted? If yes, 
explain why. If not, describe all issues identified regarding the validity of data sources and 
assumptions and provide suggestions and references for other available data that might 
be used to improve this analysis. As relevant, describe how the validity of data sources and 
assumptions could be more clearly described in the report. 
Overall, the data sources and assumptions are appropriate. 

On the vehicle sales, have you compared the sales data with registration data to see whether they 
are aligned (after removing the time gap between sales and registration)? 

In the beginning of Section 3 Data and Methodology, I would suggest adding a table to show all 
the data considered in the analysis and modeling. The suggested table could be similar to the 
following (as an example). 

Variable Models Unit Source Notes 
(in which the 
data was used) 

Table 3 and Section 4.7: More description about how these costs were estimated and used in this 
analysis would be appreciated. My understanding is that some of the cost estimates are for vehicle 
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External Letter Peer Review of ERG draft report: Analysis of Heavy-Duty Vehicle Sales 
Impacts due to New Regulation 
NAME: Dr. Yan (Joann) Zhou 
cost, while others include operation. In the analysis of elasticity, have you considered just the 
vehicle purchase cost or vehicle purchase cost plus operation cost? 
“Anticipated regulatory costs are discussed in Section 2.8. As shown in Table 3, EPA estimated the 2004 
regulations (implemented 1 October 2002) would increase the net present value of HDV diesel costs by $1,004 
(2019$) and the 2007 regulations would increase total costs (capital plus operations and maintenance) by 
$10,811, and the 2010 regulations by $9,868.” 

Page 38 Section 3.1.1: Please cite the reference for the vehicle sales in the content, not just on the 
figure. 
3. Is the description of the analytic methods and procedures clear and detailed enough to 
allow the reader to develop an adequate understanding of the steps taken and 
assumptions made in this analysis? If yes, explain why. If not, explain how the analytic 
methods and procedures could be more clearly described in the report. 
Overall, the description of the analytic methods and procedures is clear and detailed enough for 
me to understand what has been done. 

First, an overall summary of all the regulations (e.g., 2004, 2007 and 2010…) studied would be 
helpful to ensure the audiences understand the major policies implied by each of them. Table 3 
did show the cost estimates of each regulation. However, a discussion of the major emission 
standards, and how that could change the vehicle cost but also reduce the operation cost would be 
very helpful to put some of the results into context. 

Page 54 Section 4.1 Figure 3 shows that only Class 8 has highest sales during Oct-Dec. 
“Boxplots of the data grouped by month indicate that sales follow seasonal patterns with January and February 
showing the fewest sales, and October – December showing the highest sales.” 

Page 55 Section 4.2: I am confused about what exactly is the dependent variable? The Class 7 or 8 
sales, or the changes in the monthly sales? 
4. Are the analytic methods and procedures employed technically appropriate and 
reasonable? Are the analytic methods and procedures applied appropriately, given the 
state of current science as you understand it? If yes, explain why. If not, explain why the 
methodology was not technically appropriate. Provide a description of each identified 
strength or weakness regarding technical appropriateness. Please distinguish between 
cases involving reasonable disagreement in methodology as opposed to cases where you 
conclude that any analytic methods and procedures in the draft report involve specific 
technical errors. 
Yes, the analytic methods and procedures employed are technically appropriate and reasonable. 

Page 51 Section 3.3: Why do you choose 12 months as the analysis horizon? Is this the standard 
study period for pre-buy? What are the typical periods considered for pre-buy and low-buy 
analysis? 
“…two combined months prior to regulation, all regulations taken together, and so on until Pre12 which would 
include all 12 months prior to the regulation.” 
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Impacts due to New Regulation 
NAME: Dr. Yan (Joann) Zhou 
Page 60-61: Was the effect due to recession considered when analyzing the impact of 2007 
regulations? The recession was mentioned earlier when discussing the sales trend. However, it was 
not clear whether that was controlled in the analysis. 

For the oil price: Did you use monthly or annual oil price in the analysis? If monthly, have you 
tried using the average oil price over a few months (4-5 months for example)? 
5. Are the results and conclusions of the analysis in the draft report presented in 
appropriate ways? Were the conclusions in the draft report reasonably drawn? Do the 
conclusions follow logically from the results of the analytic methods and procedures? 
Several regulations affect the vehicle cost and operation cost. I found the following conclusion 
interesting but only for the 2014 regulations. First, Table 3 did not show the expected cost impact 
of the 2014 regulations. Secondly, again, a brief description of each studied regulation and their 
impacts on vehicle ownership cost (vehicle, operation, maintenance) would be helpful. Third, did 
you find similar things for other regulations? Fourth, if this conclusion is true, then the take-way 
for audiences like DOE would be energy-efficient technologies in HDV could be cost-effective 
for fleet operators. However, we know, also indicated in this study, that HDV purchases are not 
fuel cost sensitive. It seems to be this conclusion might be contradictive. 

Page 62: This pre-buy effect is short-lived, which is intuitive as the 2014 Phase I regulations increased capital 
costs, but also offered improved fuel economy, thereby reducing operating costs. 
6. Are the selected figures, tables, and equations well-chosen and constructed to assist the 
reader in understanding the approach, analytic methods and procedures, results, and 
conclusions? If yes, explain why. If not, explain how the figures, tables, and equations 
could be improved to describe the approach, analytic methods and procedures, results, 
and conclusions more clearly in the report. 
Page 44/Figure 8: Could you add an example to show how to read the chart, such as the “regime 
shifts in the PPI-Trucks corresponding to the 2007 and 2010 enforcement periods”? 

Figure 18-23: Please add discussions about whether the analysis shows one behavior is greater 
than the other. For example, does Figure 18 mean there was more “low buy” than “pre buy”? 
except Figure 18. 
7. Are there any other issues or concerns with the validity or scientific/technical merit of 
this report? 
Page 11/17: Why would buyers move up in vehicle class if higher class is more expensive? Then 
on page 17, it actually states an opposite trend. 
“In instances where buyers move up in vehicle class…” (page 11) 
“For example, if the price of class 8 HDVs increases, trucking firms may substitute some class 7 HDVs if they 
are now relatively less costly to use in providing trucking services.” (page 17) 

Section 2 Literature Review: Are there any literature on the energy and emissions impact of pre-
buy and low-buy behaviors? If yes, could you add a short description of them? 

Page 24: Did the IEA study which was conducted 13 years later (since 2004) conclude faster 
decoupling? 
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Impacts due to New Regulation 
NAME: Dr. Yan (Joann) Zhou 
“International Energy Agency (2017) and OECD (2004), for instance, suggest that a decoupling between 
GDP/economic activity and trucking sector or freight transport activity might be taking place (or has taken place) 
in the United States, as the U.S. has seen a shift from goods production to services.” 

Figure 4: Font size is too small to see 
8. If you are aware of better methods, tools, and available research employed and 
documented elsewhere to estimate sales, pre-buy, and other such impacts for use in policy 
analysis, provide suggestions for how they might be used to improve this report and also 
provide the associated references. 
I think the literature review did a good job summarizing the state of the art. I am not aware of 
other documents, which are not cited here. 
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8 .. Holguin.-Veras, J_ and CM Wal.ton (1995d) "PRIOR, A Computer System for the Simulation of 
Port Operations Considermg Priorities." Research Report S\\IUTC/96/ 721928~2, Center for 
Transportation Research, The University of Texas at Austm, Oct 1995, Austin, TX 78712. 

9. Holguin.-\ eras, J_ and L. Simo (1 984). "Methodological Framework for the Maintenance and 
Rehabilitation Plan." Ministry of Public Woiks, Trarnsportation Planning Department. 

10. Holguin.-\ eras, J_ (1984) ''Development of a model to quantify vehicle supply in freight 
transportation"' Thesis (M.S. :in transportation pl.anning)- Umversida:d Central de Venezuela, 
Instituto de Urbanismo. 

11 .. Holguin-\ eras, J_ (1984) ''Defu:tition of the Optimum Policy of Truck Im.port .. " Domirucan 
Republic 1984-1989. Ministry of Public \\Tones. 

12. Holguin-\ eras, J_ and M. Rubio. (1982) ~Diagnosis of the Toll System." Minisb}' of P1llblic 
Works 

5. CURRENT PROJECTS 

♦ "Collaborative P rivate-Public Approaches to Foster Energy Efficient Logistics :in the 
Albany-New York City Corridor" ($2;000,000) US Department of Energy (2017-2020). This 
project seeks to develop behavior-based policy approaches to foster changes in supply chains 
to r educe fuel consumption. 

♦ "Role of Non-Established Relief Groups ERGs) after Hurricanes Harvey, Irma, and 
Maria" ($120,000), · ational Science Foundation. This: project is :intended to collect 
fieldwork data about the performance of Non-Establish.e.d ReJief Groups. 
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"E:ffechve Decision-Making Methods for Freight-Efficient Land Use" ($250,000), NCHRP 
08-11 1.This project seeks to develop models and methodologies to foster freight efficient 
land uses. 

♦ "Methodology Implementation to Assess the Impact of Congestion on Supply Chains in 
Haiti" ($80,000), Inter-American Development Bank. This project intends to quantify the 
impacts of congestion on the supply chains in Haiti using GPS data loggers. 

♦ "Freight Demand Model for Bangladesh." ($250,000) Funded by th.e Wodd Bank, thts project 
seeks the development of data -efficient demand models for Bangladesh. 

♦ "Engaging Large Retaiile.rs on Off-Hour Delivery Programs" (United States Department of 
Transportation, $100,000). Trus is a continuation effort th.at attempts to enlist th.e support of 
nationwide retailers to foster off-hour delivery operations in large cities. 

♦ "Development of a Trusted Vendor Program to Support th.e Off-Hour Delivery Program" 
N-YSERDA, $300,000 

♦ Volvo Research. and Education Foundations' Center of Excellence on Sustainable Urban 
Freight Systems (COE-SUFS). This five years project is intended to foster an international 
transformation of urban freight systems (fotal budget: $3,800,000) 

♦ NCFRP 44 «Impacts of Policy Induced Modal Shifts" (National Cooperative Freight 
Research Program, October 1, 2013, December 2014) (Total budget $350,000) Trus 
important project aims at the estimation of freight mode choice models . 

6. COMPLETED PROJECTS 

♦ "Remote Sensing Decision Support Tools For Optimal Access Restoration In Post Disaster 
Environments" This project will develop methodologies to optimally restore access .in 
transportation networks impacted by disasters (United States Department of Transportation, 
$700,000) 

♦ '"Methodology to Assess the Impacts of Congestion on Supply Ch.ains" Inter-American 
Development Bank ($200,000) . 

♦ "NCFRP 25 : Freight Trip Generatlon and Land Use''' (National Cooperative Freigh.t Research 
Program, June 1, 2012, May 30st 2013) (Total budget $400,000 Second phase) 

♦ "Pan-American Advanced Studies Institute on Sustainable Urban Freight Systems" (_NSF
OISE-1242113). Th.is project is intended to organize a workshop on Sustainable Urban 
Freight Systems in Colombia (Total budget $100,000). 

♦ "Cyber Enabled Discovery System for Advanced Multidisciplinary Study of Humanitarian 
Logistics for Dtsaster Response" (NSF-HS 1124827) (Total budget: $ 1,5 10,000) Th.is project 
aims at deveJoping state of the art models to deal with the uruque complexities of 
h.umanitarian logistics. 

♦ "Integrative Fretght Demand Management in the New York City Metropolitan Area: 
Implementation Ph.as,e" (United States Department ofTransportationt July , 1 2011 -June 30, 
2013;. Co-Pis: Kaan Ozbay , and Alain Kornhauser; Total budget $3,200,000). This project 
focuses on implementing off-hour deliveries .in th.e iNYC metropolitan area. 

♦ "Field Investigation on Post-Disaster Humanitarian Logistic Practices under Cascading 
Disasters and a P-ersistent Threat: The Tohoku Earthquake Disasters~ (NSF-RAPID 1138621) 
(Total budget: 50,000) This project is intended to iden,tify the lessons to be learned from the 
re;,,--ponse to the Tohoku disasters . 

♦ NCFRP 38 «Improving Freight in Metropolitan Areas" (National Cooperative Freight 
Research Program, June 1, 2012, May 30st 2013) (Total budget: $450,000) This important 
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ject aims at defirung techniques and procedures to incre-:ase the susrainabihty of freight 
activity in urban areas. 

♦ "DR 1 -= Contending with Materiel Convergence: Optimal Control, Coord ination, and 
Debvery of Crit ical Supplies to the Site of Extreme Events" (National Science Foundation 
CM1-ill-0624083) ; Janu.ny 2007-December 2010; Co-Pis: Tr icia Wachtendorf, Satish 
Ukkusuri; Total budget=$749,298). This project focuses on the development of ne'W 
paradigms ofsupp]y chain modeling integratmg social sciences and logistics . 

♦ "RA.PIH: field Investigation on th,e Comparative Performance of Alternative Humaruitarian 
Logistic Structures" (National Science Foundation NSF-RAPID 1034365t (Total budget: 
$50,000) Jan.1.wy 201 l - December 2012, Co-PI Professor Tricia Wachtendorf. This proj ect 
gathered fie]d data concerrung the performance of the humanitarian logistic systems that 
emerged after the Haiti earthquake. 

♦ "NCFRP 15 : Fr,eight Trip Generation and Land Use" (National Cooperative Freight 
Research Program, January 1, 2010 March.31 st 2011) (Totail budget $300,000 First phase) 

♦ "NCFRP 26: Freight Coist Data E lements" ational Cooperative Freight Research Program, 
Jully 1, 2010 December 31 st 201 I) (Total budget $300,000) 

♦ " ew York City Park & Ride Study" (New York Stare Deprutment of Transp011ation) 
December 15, 2008-June 14, 2010 (Totail budget $256,000) 

♦ "Feasibility Study for Freight Data Collection,, _ ew York Metropolitan Transportation 
Council (lvfay 1, 2009-May 30th 2011) (Total budget $100,000) 

♦ "Integrative Freight Dem.and Management in the New York City Metropolitan Are---a" (United 
States Department ofTransportahon) ; July, l 2007-Aprd 30, 2010; Co-Pis: Sai:tish Uikknsuri, 
Kaian Ozbay, and Ors. Allison de Cerretio and Alain Kornhauser; Total budget 1,8.65,136)_ 
Trus project focused on designing and testing an .innovative freight demand management for 
the YC metropo]itan are.:a. 

♦ "A Smarter 1-278 Corridor: Moving People, Freight and the Regional Economy, Phase I" 
niversity Transportation Research Center (Total budget $145,000) 

♦ Director of the Center for Intermodal Freight Mobility and Security (jointly with the 
niversity of Mary]and); 2005 -2009 Funded by the Federal Highway Admiin:istration. (f otal 

budget: $700,000)_ This project focuses on the development of new modeling paradigms for 
freiight s,ecurity and mobility analyses. 

♦ "SGER:: Characterization of the Sup ply Chains in the Aftermath of an Extreme Event The 
Gulf Coast Experience'" (National Science Foundation Cl\lll\,11-0554949t February 2006-
Janllafj' 2008; :Professors Tricia WaC:htendorf and Satish Uk:kusuri are Co-Pis.; Total 
budget=$90,482). This proj ect gathered perishable data about formal and ,emergent supply 
chains after Katrina. 

♦ "Synthesis of Fr,eight Origin-Destination Maitrice--S ftom Intelligent Transportation Sysiems 
Data (CAREER Award, CAREER- 0245165}" (National Science Foun dation;, Mairch 2001 -
February 2008.; Total budget = $375,000)_ This project intends to develop techniques to 
dyn amicailllly esti.m.ate OD matrices from ITS data for traffic control and planning purposes. 

♦ "Dynamic Game Theoretic Models for Urban Freight Systems'0 (National Science 
Foundation CMS-03 2438.0); August 2003-Juliy 2007~ Professors Terry Friesz and Warren 
Pov;.reU, Co-Pls~ Total budget=$48.2,611 ). This proj ect intends to develop a new formufation 
for urban goods processes based on dynamic game theory. 

♦ "Impacts of Extreme Events: A Systematic Analysis of Individuaill Travel Choice Decisions'~ 
(National Science Foundation; OvlS-0301391, May 2003-February 2007; Professors Robert 
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and Chandra Bhat, Co-Pis; Total budget $249,573). This project assessed changes 
on passenger travel behavior produced by the 9/1 1 attack. 

♦ ""PotentiaJ for Off-Peak Deli\eries to Commercial Areas" (New York State Department of 
Transportation, January 2003-December 2006) (Total budget = 300,000). Thts project 
focuses on the definiti.on of policies aimed at increasing off-peak deliveries to commercial 
areas in New York City. 

♦ "Pan-Americ.a:n. Advanced Studies Institute on Transportation Sciences:" (National Science 
Foundati.on OISE-0418035)~ August 2004-July 2005 ~ Professor George List is Co-PI; Total 
budget=$97,060). Tlus project intends to create the foundations for long term collaboration 
between American and Latin American scientists. 

♦ "Evaluation Study of the Port Authority of New York and ew Jersey's Value Pricing 
Initiative" (Federal Highway Administration Value Pricing Program January 2002 - March 
2005~ Total budget = $750,000). This project intends to assess behavioral and systemwide 
impacts: of the p1icing initiative at the P ANYN J facilities. 

♦ '"Evaluation Study of the New Jersey Turnpike Authority ' s Value Pricing Initiative" (Federal 
Htghway Administration Value Pricing Program~ January 2002 - June 2005; Total budget= 
$450,000). This project intends: to assess: behavioral and sy.stemwide impacts of the pricing 
initiative at the NITA facilities:. 

♦ "Impacts of Extreme Events on Passenger Travel Behavior" (Professor R.. PaasweU is Co
Principal Investigator) (National Science Foundation; April 1, 2001. - March 31 , 2003; Total 
budget= $50,000). This project assessed changes on passenger tra,el behavior produced by 
the 9/11 attack. 

♦ "Integrative Freight Market S:i:mulation" (National Science Foundation, CMS-1079266; 
eptember 2000-August 2002; Total budget = $84,500). This: project developed a new 

mode]:i:ng framework for freight movements 9.tL.!IJ..!:': ... ~~-ii; __ J!f a market equilibrium 
formulation. 

♦ "Human Factof's in Nighttime Construction Zones" ew Jersey Department of 
Trans:p011ation; October 2000-February 2001; TotaJ budget = $85,000). This: project focused 
on analyzing human factors in nighttime construction zones to define strategi:es to mitigate 
the negative impacts upon workers. 

♦ "North East Intermodal Transportation Corridor" (September, 2000- March 2001). This 
project included freight demand modeling for the New York City metropolitan region 
(funded by the Port Authority of New York and New Jersey). 

♦ ''New Jersey's Links to the 21st Centmy" (Professor R. Paa.swell, Co-Principal Investigator) 
(New Jersey Department of Transportation; §anu;ny 2000-December 2002; Total budget = 
$650,000). This project modeled the relationship between economic development and 
transportation to help define transportation policy. 

♦ "Strategic Plan for the Deve.lopme.nt of the Regional. Freight Model" (New York 
Metropolitain Transportation Council; Janu;ny 2000-May 2001; Total budget = $100,000). 
This multi-:univers:i:ty reseairch project defined a development process for the regional freight 
mode] to be developed by NYJMTC. 

♦ "Truck-Trip Generation at Marine Container Terminals" (PSC-CU1\lfY; August 1999-July 
2001~ Total budget = $20,000) As part of this project, conducted in collaboration with the 
American Association of Port. Authorities, data was collected and models of truck-trip 
generation at container terminals were developed. 
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''Operational Evaluation of the Integrated Incident Management System (IIMSY' (New York 
State Department of Transportation~ 2000-2002~ Total budget = $ 110,000). This project 
conducted a before and after analyses o.f the impacts of the mv.LS on interagency 
communication. 

♦ "Demand Modeling for the AniUo Metropolitano Project,'" Guatemala (January-June 1999). 
This project included the demand modeling and forecast (both freight and passengers) of a 
major bypass road in Guatemala City. 

♦ "Analysis of the Transportation Alternatives for the Grain Tennin al,'' Dominican Republic, 
April-July 1991 It included the analysis of tbe terminal operations, multimodal alternatives, 
logi:stic.s and inventory policy for a new grain terminal. 

♦ '"Analysis of the Santo Domingo~San Cristobal Highway,~ Dominican Republic, January
May 1989. It included demand forecast, analysis of the alternatives and the econ.omic 
analysis. 

♦ ''National Study of the Service Sec.tor in the Dominican Republic,''' ovember 1988..:Februaiy 
1989. Financed by UNCTAD, this project focused on the assessment of the impacts of free 
market policies upon the transportation. system, tourism and export sector. This analysis 
helped sl1ape the governmental position at the Uruguay Round ofGATT. 

♦ ''Panama's ational Transportation Plan," January-April 1988. It consisted of the calibration 
of the modal split models, analysis of the intermodal corridors , economic analysis of airport 
projects (induding the Marcos Gelabert airport), pipelin.es, railroads and port projects 
(rncl uding port simulahon), and formulation of the final investment plan. 

♦ ''Formulation of the Widening Project of the Simon Bolivar Avenue," Dominican Republic, 
August-November 1987. It included the desjgn of alternatives, demand forecas1 and 
economic analysis. 

♦ "Institutional Development of the Dominican Port Authority,'' Dominic.an Republic, 
September-October 1987. H iincluded demand forecast for the port system and the 
corresponding simulations, under contract with PRC-Harris. This project was f"manced by 
Interamerican Development Bank. 

♦ ''Rehaibilitation Project of Rural Roads (Loan 98-FIDA-WorJd Bank)," Dominican Republic, 
August-October 1987. It \Vas comprised of the data collection planning, inspection of300 km 
of rural roads, the definition ofthe alternatives and their econ.omic analysis. This project was 
fmance.d by the World Bank. 

♦ ''Econ.omic Analysis of the Extension of the J .F. Kennedy Avenue," Dominican Republic, 
May-June 1987. It included the demand forecast and the economic analysis. 

♦ ''Ex-post analysis of the unez de Caceres Avenue,'" Domin~can Republic, May 1987 .. U 
included the demand forecast and the economic. analysis. 

♦ ''Urban Plan for the Northern Zones of Santo Domingo City," Domini.can RepubJic, March
April 1987.. This project considered tb.e settlement of 250,000 people over a five year period .. 
The transportation plan for this urban development was developed. 

♦ ''Evaluation of 180 km. of Rural Roads," Dominican Republic, March-April 1987. Under 
contract with the Interamerican Development Bank, it iinduded the formulation and 
economic evaluation of the alternatives. 

♦ ''Diagnosis and Perspectives of the Arterial System of Santo Domingo City," Dominican 
Repubbc, January-February 1987. It was comprised of th.e comprehensive analysis of the 
transportation needs and the demand forecast for the network , oriented to th.e analy,sis for the 
project of the fourth bridge over the Ozama river. 
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''Transportation Demand Forecast," January-August 1986, Transportation Planning 
Department, Ministty of Public Works, Dominican Repubhc. It induded the calibration of 
the demand mo-dels and the definition of the altemahves. 

♦ "Pavement Maintenance and Rehabilitation Plan," January-December 1986, Transportation 
Planning Department, Ministry of Pubhc Works, Domini.can Republic .. It included the 
diagnosis of the network, the formwation of alternatives, and the implementation of a 
Pavement Management System. 

♦ "Definition of the Fiscal Policy for the Transportation. Sector," November 1986-May 1987, 
Transportation Planning Department Ministry of Public Works, Dominican Republic. 

♦ "Analysis of the Railway Project La Vega-Santo Domingo," Dommican Republi:c, August, 
1985. Under contl"Jct with DELCA IDA Intl. the demand forecast for passengers and freight 
was. done. 

♦ "Definition of the Optimum Policy of Truck Import," Dominican Republic, January 1983-
August 1984. It included the definition of the import pohcy, the forecast of transportation 
demand and supply, (including the development of fleet deterioration models), and the 
development of a simulahon system for the analysis of the alternatives and the quantification 
of their impacts _ 

♦ "Comprehensive Sru.dy of the Transportation System. of the Capital Region," Venezuela, 
June 1983-August 1984. The purpose of this study was the definition ofan integrated policy 
of land use and transportation that contributes to the decentralizahon of Caracas. 

♦ "Comprehensive Study of the Transportation System of the East Coast of the Maracaibo 
Lake/ \ enezuela, February-May., 1983. It in.eluded the analysis of different policies of Jand 
use and transportation by using transportation and land use integrated models. 

♦ "Institutional Study of fue Ministry of Public Works," Domirnican Republic, 1982. It 
encompassed traffic studies, the defini.tion of the optimum axle load for the highway system, 
and the analysis of the ton system. 

♦ «Planning of the 0-D Survey of Santo Domingo City/ Domini.can Republic, December 
1980-April 1981. It induded the definition of the statistical frame and planning of the data 
collection process. 

♦ ''Traffic Signal Coordination for the John F _ Kennedy and Abraham. Lincoln A venues,'° 
Dominican Republic, October- ovember 1979. It included the design offue system and the 
economic analysis. 

7. SERVICE WORK 

At the Rensse]aer Polytechnic Institute: 
♦ Chair of the Renssefaer Faculty (May Wl4 - April 2015) 
♦ President of the F acuity Senate (May 2013 - April 2014) 
♦ Vice-Pre,sident of the Faculty Senate (February 2012 - Apri.l 20 13) 
♦ Co-Chair of the 17511,. Anniversary Committee (August 2009-201 0) 
♦ Member of the Task Force on the Environmental Engineering Program (2009-2010) 
♦ Acting Department Head (December 2007-.June 2009) 
♦ Member of the Executive Committee of the Rensselaer' s RA11P-UP (Reforming Advancement 

at Rensselaer) project (December 2007-June 2009) 
♦ Member ofthe School of Engineering Future ofEnginee.riing Committee (2006-2007) 
♦ Member of the Department Head Chair Committee (.July 2005-August 2009) 
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Member of the Graduate Program Committee at the CiviJ and EnvironmentaJ Engineering 
Department (since July 2002) 

♦ Chainnan. of the se~ch committee for the geoteclmicaJ engineering faculty position (March 
2:003-March 2004) 

♦ Member of the Space Allocation Committee at the Civil and Environmental Engineering 
Department (July 2002-2003) 

At The Ci1ty CoUeg,e of New York: 
♦ Member of the CC Y Vice-President for Facilities Search Committee (February 2002) 
♦ Member of the CC Y President' s Task Force on Community Outreach (Dec. 2001-July 2002) 
♦ Doctoral Committee (2001- .My 2002) 
♦ Member of School of Engineering Dean Search Committee (December 1999-June 2000) 
♦ Curriculum/ABET Committee (1997-2000) 

8. STUDENTGUIDANCE 

At the Rensse]aer Polyoochnk Institute: 
♦ Doctoral students: Ellen Thorson. (graduated in Spring 200 5), Qian Wang (graduated in August 

200S), Ning Xu (graduated in August 200S), Michael Silas (graduated in August 2009), Noel 
Perez (graduated in. 2012), Miguel faller (graduated in 2012), Ivan Sanchez (graduated in 
2014), Carlos Gonzalez (graduarted m 2014), Felipe Arns (graduated in 20 14), fohanna Amaya 
(graduated in 2016). 

♦ Current doctoral students: Shama Campbell, Lokesh K.alahashti, Trike Encarnacion, Diana 
Ramirez, and Nilson Herazo 

♦ Master students : Juan C. ZorriUa (graduated in Fall 2004), Shuwen Xia (graduated in Spring 
2004), Brenda Cruz (graduated in Spring 2005), Ning Xu (August 2005), Ben Reim (December 
2006), Carfos Bastida (August 2007), Pedro Canalda (December 2007), M(chael Preziosi (May 
200S), Coral Torres (August 2009), Brandon AUe.n (August 2009), Sofia Kyle (May 2016). 

♦ Advisor to the srudent chapter of the Society ofHisp.anic Engineers (SHEP) 

At The Cny CoUeg,e of New York; 
♦ Master students: Mostafa Kamal, Andlrew Sakowicz, Abdus Salam, Amr Ibrahim. 
♦ Doctoral students: Judith Peter, Chang Guang, Victor Ochieng 

9. COURSE AND CURRICULUTh.1I DEVELOPMENT 

New oours.es. at Renss,elaer Polytechnk Institute: 
♦ CIVL-6961 : Critical Issues on Transportation 

Re-designed courses at Rensselaer PoJytechnic Institute: 
♦ CIVL6230: Transportation Econom(cs 
♦ CIVL-6260: Transportation Algorithms 

New oours.es. at CCNY: 
♦ CE264: Civil Engineering Data Analysis 
♦ CE5741: ITS Fundamentals and Applications 
♦ CE5542: GIS Transportation Modeling 

Re-designed courses at CCJ'lj!Y: 
♦ CE5602: Transportation Economics 
♦ CE5635: Traffic Engineering (redesigned as a fuH multimedia c.ourse) 
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PROFESSIONAL ACTIVITIES 

Boai-d :Member of: 
♦ N ew York State Thruway Authority (since July 2010) 
♦ Council of the Association for European Transport (Elected Member) (2005-2010) 
♦ Pan-American Transportation and Traffic Engineering Conferences (s,ince 2005) 
♦ Council of Logistics Management' s Wes'te.rn New England R.oundtable (2004-2009) 
♦ Colegio Dominicano de Ingenieros, Arquitectos y Agrimensores (198.5-1986). 

l\1lember of award p,anels for: 
♦ National Science Foundation 
♦ Council of U niversiity Transportation Centers ( CUTC) 

Participation in. professional societies and r,es,eardi pan,efs: 
♦ ProfessionaJ Engineer, New York (since 2000) 
♦ American Society of Ciivi] Engineers (siin.c:e 1999) 
♦ Member of the International Advisory Committee of the "Brain Kor-ea" (BK) 21 Logistics 

Team sponsored by the Ministry of Education in Korea at llie Pusan National University. 
♦ Member ofTransportahon Research Board Technical Committees on: Freight Traru.--portation 

Planning and Marketing (A1B02) (since 1998) and Intermodal Freight Terminal Design and 
Operations A2M03 (since 1995) 

♦ Member of Transportation Research Board Task Force on Innovations on Freight 
Transportation Modeling (AT016T) (since November 2003) 

♦ Member of the Council on Transportation ( since 1999).. 
♦ Member of Colegio Dominicano de Ingenieros , Arquitectos y Agrimensores (Board of 

Engineers of Dominican Republic) since 1984. 

N atiional resea:roh p,anels: 
♦ Member of the United States Department of Transportati:on ' s National Freight Advisory 

Committee, Nr AC, (May 2013 - April 2015). 
♦ Member of the N a.tional Academy of Sciences' Re\ ie'ii. Committee of the United States. 

Department of Transportation, s Truck Size and \Veight Study mandated by the US Congress 
(July 2013 -Dec-ember 2013). 

♦ National Cooperative Highway Research Program (NCHRP) Synthesis Panel (2012) 10-
05 opic 4!4-01: FEMA and FH\VAEmergency ReliefFunds Reimbursements to DOTs 

♦ Strategic Highway Research Program 2 (SHRP 2) (2012) Capacity Expert Task Group (ETG) 
for Freight Demand odeling and Data Innovation. Symposium (C43). 

♦ Transportation Re,search Boar d (TRB) (2012) "Adapting Freight Models and Traditional 
Freight Data Programs for Performance Measurement" Chairman of the Pan-American 
Advanced Studies Institute on Transportation Sci enc-es (PA.SI-TS), Toluca and Queretaro, 
Mexico July 24-A.ugust 7rw. 2005 

Invited lectures and. chairmanships at professional conferenoes: 
♦ Invited to be the Distinguished Speaker at the David O'Brien Centre for Sustainable 

Enterprise (DOCSE) on the subject of "Tm.vards Sustainable Urban Freight Systems: The 
Good, The Bad, and The Ugly" January 23rd, 2014 
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Burac.k Lecturer at the University of Vermont November Mfu, 2013 cm mThe Lessons of 
Large Disasters for Humanitarian Logistics" 

♦ Commencement speaker at the Instimto Tecnotogico de Santo Domingo, Dominican 
Republic, October 12m, 2013 

♦ PJenacy le-Ctur,er at the 6th IntemationaJ Conference on Management and Control of 
Production and Logistics, Fortaleza Brazil on ''The Lessons of Large Disasters for 
Humanitarian Logistics: the Rote of Industrial Engineers" September 1211u, 2013 

♦ PJenacy lecturer at the Sustainable Smart Cit ies Symposium at the University of A1Jbama
B irmingham April 3,rd, 2013 on. «Sustamable and Smart Urban Freight Trarnsport" 

♦ Chairman of tb.e Pan-American Advanced Studies Institute on. Trarnsportation Sciences 
(PASI-TS), Toluca and Queretaro, Mexico July 24-August 7th 200.5 

♦ Conference Chainnan of the XIII Pan American Conference of Traffic and Transportation 
Engineermg, Crowne Plaza Afban1y, September 27-29 2004 

♦ Chairman of invited panels on appbcations of Intelligent Transportation Systems to 
CommerciaJ Vehicle Operations at the Intelligent Transportation Syslems Council (ITSC
IEEE) Conferences (2000,, W0l and 2002). 

♦ Invited as guest speaker at the Rebuild New York Conference, organized by Mr. Alan 
R eves( ,ew York City ComptrnUer (]v!arch 28, 2000). 

♦ Invited by the Government of Siing_apo:re to Jecture on freight transportation and 
transportation economics (November 1999). 

♦ Invited to lecture by the Federal Highway Administration on Congestion Pridng and 
Commercial Vehicle Traffic (fanua1y 1999). 

♦ Chairman of the session on lData Envelopment Analysis (DEA) at the Data Connection 
Conference, New York December 1997. 

♦ Chairman of the session on Strategic Data Sharing Alliances , organized by the Working 
Group on. New York City Area Data, New York Metropolitan Transportation Council 
(NYMTC) January 1998_ 

Referee for the following p,rofessional journals and pl'Ofessioaal conferences: 
♦ National Academies ' Report on «Measuring IntemahonaJ Trade on U .S. Highways" (2004) 
♦ Transpmtation Research A, B, C, D and E 
♦ Journal of the American Society of Civil Engineers. 
♦ Transportation Research Record 
♦ J oumal of the Transportation Research Forum 
♦ Decision Support Systems 
♦ World Conferences •on. Transport Research (since 7111') 
♦ Intelligent Transportation Systems Council (ITSC-IEEE) Conferences (since 2000) 

II . PUBLIC OUTREACH AC TIVITIES 

♦ Professor Holguin-Veras is very involved in community activities and in policy making 
activities that benefit the community at large. He has worked closely with a multitude of 
community groups and grass root organizations rnduding: The Point Community 
Development Corporation, Nos Quecfamos, Mothers :iin the Move, The Sports Foundation, 
N ew York City Environmental Justice Alliance, and the like .. 

♦ Speaker at the Dominican American National Roundbble (Wa:srungton, DC) (December 7-
10, 2001). 

Jase Holgum-VerllS 26 
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Liaison with the Association of Dominican Engineers, Society of Hispanic Engineers, Latin
American Students Association.. 

♦ Featured in newspapers articles: (El Siglo, Manhattan Times, El Diariol New York Post)~ and 
TV programs (CBS -ews channel 47, February 3, 1999). 

♦ Co-organizer of the Award to Meritorious High School Students .. This important eve.nt, in 
collaiboration with 1:he Dominican Consulate, has taken place at CCNY for the last three years 
(1 999, 2000 and 2001). Awards are given to 300 outstanding High School students of 
Dominican des cent. Fifteen bund!ed people attend each year the Award Ceremony at the 
Great Hall of the Cirty College of New York. 

♦ Speaker at the Domitnicans 2000 Conference (held at CCNY, Februaiy 2000). The main 
objective of this conference was to outliine an agenda for the Dominican community m the 

.S. It attracted 1,400 participants. 
♦ Articulated a collaboration agreement between CC Y and the Instituto Tecnologico de Santo 

Domingo, TEC (Dominican Republic) for teaching and research on transportation. The 
agreement was signed by President Y. Moses and President Rafael D. Toribio Dominguez on 
the 291ih of July, 1998. 

♦ Articulated a collaboration agreement between. CCNY and the Universidad Central de 
Venezuela (Venezuela) for teaching and research on transportation. 

12. SELECTED INTERVIEWS 

♦ On SustainabJe Urban Freight Systems 
o Interview after the David O'Brien Centre Distinguished Speaker Series (January 24, 

2014) (https://www.youtube.com/watch?y=QgbQgK wx-SA) 
♦ On Disaster Response Logistics 

o Interview after the meeting of the National Academy of Sciences' Disaster Research 
Roundtable (Ivlarch 11 , 201 1) (https ://www.youtube.com/watch?v=0gGxNSgwOX4) 

13. LANGUAGES 

........................................... ........ ~P.~~·J.r:. Wtite .. ~.~~~ .. . 
[English ............................. ~.~~~················~~~ ........... ~~ .. . 
: S ;mish F1uentliy 

ft' 
Jose Holgum-Veras, Ph.D., 
P.E. William H. Hart 
Profesoor, and 
Director of the VREF Center ofExcellence for Sustainable Urban Freight Systems 
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lia C. Regan 940---22 626 
Professor or Computer cience and 
T'ransporta!ion ystems Engineering 
UniveThity of aliforni a, k vine, CA 

aregan •uci .edu 
ht t p: / /:ffa cul t y .s :i t es .uci .edu/arsgan/ 

A. Professiona l Prepara tion 

• Univer sity of Texas Austin 
PhD in Civil (Tran portation ysterns) Engineering 

- M E in Civil (Transportation ysterns) Engineering 

• J o hns H opkins UniversH.y 
- l'v1 Applieid . fathematics 

• Univer sity of P ennsylvania 1!) 3.--1 7 
- BA Systems Engineering 1 7 

B. Experience 

• T he U niver sity of California, l rvine 

- P rofessor of Comp11t.er Science, J uly 2009-Current 
- P rofessor of Civil Engineering (courtesy ), July 2009-Current 

- Founding Dir dor, !\faster of Computer Science Program 2015-201 
- Faculty Director , lvl and P hD P ~ogram.s in Transportation ienoe (lnt.erdisci plin ary 

P rogram) , 2015-Wl 

- Associate P rofessor of Computer Science, July 2003 - June 2009 
- Assistant. and Associate P rofessor of Civil Engineering, !\+lar ch 19 7 - June 2009 

- Associate Dean, Bren School of Informat ion and Computer cience, J uly 200G-J une 2000 

• Univer sit y College London 

- Reuben meeid Memorial P rofes orial Research FeUow, Cent.er for Transport tudies, lvlarch 
'...015-July 201 

• T he At hens University o f E conomics and BW!iiness 

- Visiting Professor, Decision ciences ummer 2002, piing 2003, priing 2004 , pring 2005, 
pring 2000 

• Technical U niver sit y of D enm ark 

- Visiting Professor, Operations Resear-ch ummer, 2003 

• T he U niver s ity of Texas D partm en t of Civil Engin ring 

- Graduate R ear-ch Assistant , ept.ember 19 1-December 19 G 

• U nited P arcel Service/ROAD T Technologies, Baltimore, D 19 8-1991 

- oftware Engineer/ Operations Research Analyst / Industrial Engineering upervisor 

• A ssociat ion of A m erican Railroads Washington , D C 19 7 - 19 8 

- R.esear-ch Analyst 

C. Publica tions 

C1os ly R late d 
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C lu m, R . and Jin , ,v. and R egan, A.C. (2010) Broadcasting afety Infmmation i11 Vebicular 
Networks : ues and Approaches, IEEE 'e'l'work, pecia.l Issue on Adh•ances in Vehicufo.r 
Communications etwo-rk.s 

• C h en , R ., D . Ma and A .C. Regan (2000) , '.Alli: ,feeting Delay R quimments in VA Ts 
with Efficient Authentication and Revocation, International Conference on Wit'eless Access in 
Vehicular Environments, WAVE 009 

• ,vu , D. Lambrin os, L. Przepiorka T. Arkh ipov D.I. , Liu , Q. Regan, A. C . and 
McCann J .A ., 201 . Enabling Efficient Offline Ivlobile Access to Online oci al M diaon Urban 
Underground Metro ystems. IEEE Transactions on Intelligent 'transportation ystems 

• D. ,vu D .I. Arkhipov Y. Zhang C .H . Liu and A.C. Regan (2015), Onl.ine \Vardriving by 
Compressive ensing. IEEE '.lronsac:tions on Mobile Computing 14(11) 

• ,vu , D i Q. Liu , Y. Zhang, J . lcCann , A. C . R egan . Venkatasubr-ama:nian (2014), 
CrowdVVi.F i: Efficient Crowdsemring of Roadside \.ViF1 'etworks, M:iddlewar,e 2014 

Other ReCGnt Pub]ications 

• A sadi R. and Regan , A .C ., 201 , A patia.J.. mporal Decomposition Based Deep Neural 
Network for Time nes raecasti:ng, Applied oft Computing, in pl'ess 

• A sadi R. and Regan , A .C., 201 , A convolution recunent a.Jlltoencoder for spatio-temporal 
mis i11g dat a. imputation ,I:ntematimrnl Con[er nee on ArtificiaJ Intelligenoe, Las Vegas , July 

• ,vu D. , Arkhip ov, D.I. , Kim IV!. Thlcott , C.L., R egan, A.C. , M cCann J .A . a n d 
Venkatasubran1anian , N . (2017), A.DD ,N: Adaptive Data Proces i11g and Dissemination for 
Drone warms in UTban ensing. lEEE '.lmnsa.ctions on Computers 

• D . ,vu D . A r khip ov, J. M cCann, A.C Regan (2017), D epOpp: Contex:~aware tobile 
Access to ocial . fedia Content on Underground I\'1etm Sy terns, T he 37th IEEE International 
Confere11ce on Dis ributed Computing ysterns !CDC 2017 

• R . Asadi, S.S. Kia A. Regan. (201G), Cycle Basis Dis riblllted ADMM lnhon for ptima.l 
Network F low Problem 0 1,er Bi-Connected Grapbs .:14 Annual Allerton Conference 

t ructuring Problem in mbinatorial Aue ions for he Procu11ement ofF'reight Transportation 
ontracts,Transportation R esearch , P art B:M t ho dolog:ical, 39 (10) 

D.Curl'ent Synergistic Acti:vities 

• Lead Faculty R crniter in Computer ' ience Department for Cl at minority serving con.fer,enoes, 
ooileges and universities. 

• Current ly upervising two African American and two female P hD students in Computer c1ence 

• F [P E Diverse Educational Community and Doctorn.l Experience (DE ADE) mentor , Computer 
cience Depar ment , 2012-2018 
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pdated Juiy 2020 

lrICHE:::,i CHRISTY ZHOU 
Clemson University 

John E. Walket· Depanmem of Economics 
n5 Walter T. Cox Bl!vd, Suite -320M, Clemron, SC, 29634 

Email: ,,ichen21alde-n.son..edu 
\\ ebsite: htip:J/zhouyc .com 

D IPLOY1\,IE~ff 
Assistant .Professor ofE0011omics, Depai.ime,nt of F.conomics Clemron University July 2016 - Pre.sent {On 

Leave201 6 - 20I 7) 
Postdoctoral Felloi..v, Resources fm the Future {RFF) August 20 l 6 - July 01 

EDUCATIO::,i 
Ph.D. m Economics , Umve:rsity oflYlaryfand at College Park, May 20 l 6 

D isse.rta.bon: Essays in Energy Enw orunent and 'fecbnofogical Change 
Committee: Maureen Q-oppet· {aiair) Andrew Sweeting (Co-chait), Lint Banage, Sebastien Houde 

M.A. m Economics, Umvet'llity ofMaiyfand at 1Co lege Pm.k, . fay 20 l 4 
B.A m Matohematics and Economics Distinction University ofVirgmia 1v!ay 2010 
B.A. -nuient at large Huamong Uoiversi.ty of Sci.ence and 'feclmofogy , China, 2006 - 2008 

FIELDS OF Thi"TEREST 
Euvironm.e.ntal and Energy Economics Empiri.cal Indu,rt<ti al Organization 

rtmLl SIJED AND ACCEPTED ,voRK 
"The Effect ofFud Price Changes on fleet Demand fm New ehicle Fuel. Economy'', v.ii.tti Benjamin Leard, 

\ ifgi.nia McConnell., The Journal of l11d1JS.Mal Economics 167 no,. l , 20 l 9: 127-159 

"The Effects ofFue Pr·ees and Vemd e Sates on F-tiel~<Ja,-,,~ing Technology Adoptionin. Poose.uger Vehicles 
witti Thomas Klier and Joshua Linn, Joumal of Economics & .Manage.malt Strategy, 29 (3), 2020: 
54~-5 8 
(P~1.--iomfy titled: ' ".The Effect, of=ue,J G osl!l :md M arket S ize-0 11 Fne]-Sm.,j:ag Teclmo!o:gy .. ~ op-tion : Dire:: andlndimc 

Effects" :!llld '"The Effect o f ~urk, S,i:z;e on FneD-'53,,fu]g 'Ded 1.00:togy A dcq1tion. in P:m e-~ ge,r V,eah id es') 

'''ORKING PAPERS 
How Much Do, Consumers Value Fuel Eoo.nomy and Petfoananoe? Evidence from Technology Adoption , 

wifu Benjamin Leard and Joshua I..iwt, RFF Report, July 2020, TJurd-rormd Revmon Requested, 
Reiii"ew ofE-conomtc.s and Statistics 

"Regl!lllatory Sp illover and Climate Co-0enefits: Evidenc;e from the New Somce Rf.view Lai,vsu:i,ts , v;~th 
Hei-Sing Ro1li. Oh.'Ul!, Janu:ra.ty 2020 Under Review 

"Knowledge Capita], Iecbnofogy Adoption, and Em,u onme,nta[ Policies: Evidence from the S 
Automobile Indu:rtq" , February 2016 

SELECTED WORK IN PROGRESS 
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Christy Zhou Page 2 of? 

'The Effect of Adopting NextGe1JJAirTransportationSystem 01JJ AirTra,rcl Time and JetFuel Consmnption: 
fa'llfeuce from High-frequency .Air Travel D ata , with Ziyan C1m, lVfaJ 2019 

"'Net'wo1-k Propagation and Air Traffic Policies", with Tom Chuugsru:ig Lam. Decembeir 20]9 

TEACHIKG 
Intem1ediate ficroeconomics Olemwn University, Spring2018 -PFe ut 
Introdl!Jction to Econometrics Clemson University Spring 2018 - Pres-eut 
Compl!Jtec Methods in Eoonmnic , Univecsity of Maryland, Spoog 2012 - Spoog 2013 

GRA.1"'4°"TS 
Hayek Center for the Business of Prospeti t)' on · etv.'Ork Propagation and .Air Traffic Policie.s' v.iith Tom 

Ohl!lnggruigl.am, Clemson University 2020 5 000 
NBER Re,Seacch Grnnt on "Economics of Enecgy Use in Trnnsportati.on , Supported bJ the Depa1iu:i.ent of 

Energy, National Science Foundation, and Alfred P. S oan Foundation, _018-2019, 16,289 
Deanl.s Reseatt:1h Imtiative Doct-Oral Dissertation Rerearch Grruit, Behavior and Socia] Science College 

University of M..11yland 2015 - 2016 2 500 

OTHER El\iIPLOY?!.IE\TF 
Lone Mol!llltain Fellow, Properly & EnvirolJ!lllellt Research Center (PERC), Montana, Summe~ 2016 
Snmmer Intern, R.e=roes for the Fmure (RFF), Summer 2014, Summer 2015 

COl'liTERENCE A_1"'D SEMINAR PRESENTATIO_ S 
(* for Scheduled) 
2021: ASSA-TPUG (Ohicago}* 
2019: NBER Economics of Energy- se in 'frnnsportation Conference, AERE (Tahoe) , Econometric 

Societ)' Emopean Meeting, Southeast Energy & Environmental Economics Workshop (GaTech), 
SEA-Indastrial Organiza.tion Society 

2018: ASSA-AEA (Phlll~•) NBER Enet·gy Use in Transportation Pre-conference DC IO DaJ ( discussant) 
201 : ASSA-AEA (Cwc-.ago) Ame1ic-= Ulniversdy Schoo] oflnteniational Serv:i.oe, RFF, HOC (Boston) 
2016: Ohio Uwversity, Clemson University, Arizona State University I wversity o.fMa1yland Balilimore 

County, IIOC (Philly), PERC 
2015: Matyland AREC, Maf)•fand Econ, Northeast Workshop on Energy PolicJ & Emriromnental 

Economics (Yale), Georgetown GCER., Camp Resomoe:s 

REFEREE A_"'\~ OTHER SERVICE 
Peer-revia-ved J oum.ais: Joumal ofindoslrial Economics, Journal of the Association of Environm.ema] and 

Resource Economi.ffi, Jouma] of Environmental Economics and Management, EnergJ Journal, 
Energy Economics, Resonrce and Energy Economics 

Ad Hoc Program Selection: SEA-AERE sessioIB, 2020 
Ad Hoc Grant Proposal Re,<1.ews: Ailed P. Sloan Fouudation 

DEPARTME IT ID [',.TI!ERSUY SERVICE 
Task Force for the Tenme, Promotion and Reappointment Commi.ltee, 2017 - 2ms 
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Vita Y ar11, (Jo;mn) Z Gu Sep t!mbeir 20--20 

Yan (Joann) Zhou 
9700 S Cass A, ·e, Bldg 362, E33 
Le:mo IL 60439 

E DUC:ATIO -

• Ph.D. in Ch-ii Engineeri!ng (Ir3DBportation) 
Clemson Unive,rsity, Clemson, SC 

• M ·. in Ch-ii Eng;irnee1ci:ng 
Clemson Univ-e,rsity, Clemson, SC 

• B . .S. in Automoth·e .Enginesl!ring 
1,"Vuhan University of 'Iechnology, Wuhm, P. R. China 

WORKTh"C EXPERIE. T E 

• Group Leader, ).lobilit}· 3ndl Deployment 

Email: yzh,; g:anl.gov 
Pltone: 63 0-252- 2 15 

20 0 

_oos 

_003 

Argonne l ia.tional Laboratory Argonne, IL M ary, 20 19 - Pr,esent 

• P rindpal Tran porbtion .Systems An3l~·st 
Argonne N attional Laboratory, Argo1me, IL Marr, 201 - Present 

• Operatiow i\fan3~e:r, 
U .S."Chma O ean Ener,gy Research Cenler"Cleal'.h Ve hicle Consortium arnd TR CK, Jan., 2016-Preseot 

• Pwtdoctor3.I Rei.ea:reher 
Argonne National b b orato1y , Ar-goDI?:e, IL M ary, 20 10 - Mar., 20]2 

\WARDS 

• L3u:nehpa d .P rogram, Cohorst 3 
ArgoDI?:e I atiowl Labo.rato.lJ', Argol!llle, IL _o 8-20 19 

.SELECTED .P"UBLICAI10I\"S 

T eehni~a.l Repo.rts 

Y . .Zhou., M., M.aiian!!:e, '! . Stephens, S . Aeschliman, C. M acal (2020) Elee:tric V ehicle Adoption in, Illinois, 
.I\.NV E SD -20 8 .. Sept!mber. A v.iilable ol'.h- . e soon. 

D . Go.hike, Y. Zhou (2020) Impacts •ofElechification ofLight-Duty V ehicles in the United. Stales 20!0 -
20 19, ANUESD-2014 .. l Wl:e. https :lm 'l'i·w.os:ti.govlservlels.lpmll ,64_ 1I4. 

D . Go. ·e, Y. Zhou (2019) Impacts •ofElechification ofLight-Duty V ehicles .in tl!te United Stales 20!0 -
20 18, ANUESD- ] 9 .. Janu.iry. https:/lrn· .osti.eov/servlels.lp url/1506474 

M., Ma1ian!!:e, C. M.acal, Z . Guo, C. Kaligotla and Y. Zhou (W l 9} .!\gent-B ased Trans,parta.liol'.h Energy 
Awlr ais Mod.el: M ethodology and Initial Resulh. ANIJESD- 9 , January. 
bflps :l/www .. ,osti.,gov/sen.·letslpm 16181 l . 

Lu, Zifeng, Y3n Zhou, Hao Cai, Michael Warng, Xin He md S teven Pi:zesmitzki 0]8) Chma Vehic e Fleet 
Model: Estimation ,of Vehid e Stoeks, Usa,g,e, Emissions, al'.hd Eneirgy U se -Model Description, 'Technical 
Documeirtalion, md U ser Gui.de. Argonne National Laboratory, ANIJESD, 18115, October. 

T. Stephens, Y. Zliou, A . Burnham, and M. Wang (20]8) Incenti-,..-img Adopli.o11, .of P g-in Electric 
Vehicles : A Review of Global P.oJicie.s arnd Markets, ANLIESD-H . August. 
bflps :lfo.n.v:w -'osti.gov/serv letslpmlfl 480 50 

A... Bumh.im, A. Vyas, Y. Zhou and M. Wang (20 13) Assessment of Expanding N~al Gas Use in 
Transportation, ANUESD-1 l, May, bflps:/. "v:w-'osti.go,;/ sen<letslpurlfl463249. 
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um Vita Yan (Joarn.n) Zhou September 2020 

Y. Zhou (_O 8) Non-Liglit-Dufy Energy And Gree-.nhouse Gas EmBsions Accounting Tool (NE.ti.I): 
Documenbtion All:d User Guide For Updated Domes tic Freight Component, A!.iolil./ESD-1815, May. 
lrtfps ://w:ww ,05ti.,g;ov/sei•i;; lets(pmlfl433493. 

Y. Zhou, Vyas, A, Gu.o, Z. (2017) An Evalm.<tion ,oHhe Potential for Shiftmg ,of Frei,ghl ii-om Truck fo Rail 
and Its Impaots on Eue;rgy se and GHG Emissions, ANl.lESD-J' 1] 2. Report prep.ired for DOE Vehie e 
Teclmo ogies Office . 

Y. Zhou, Le,'Ul., T ., .m.d P oft:in, S. (201 6), !Plug-in E ecnic Vehicle !Policy Effectiveness: Literature R.e,iew, 
ANLIESD 6-8, Report prepared for DOE Office ofEl!:ergy Porc:y and. Sys"!Ems Analysis Ap1il. 

Y. Zhou, e .. al, (20 Eilectricity end uses, energy effici.eJ.1Cy, a11:d di.skibuted eller,gy resources baseline 
Lanl'.rence Bede ey a.tional Laborator,•, LB,NL- ]006983, Jall!llla:ry-, 
lrtfps ://emp . .lbl go,•/publicationsl el.ectrici ty-ell:d-uses-energy. 

Y. Zhou., Vyas, A. (20 14), VISION Model Description md User's Guide: Mod sed to Estimate the 
Impacts of H ighway Vehicle Tedmologies and Fuels on Energy Use acd Carbon Emissions to 2100, 
ANL IESD 4- 1, littp:/1\vww.lransportalion.anl_gov/pdfs/ T A/9 54.PDF 

Bci, Z., Z,hou Y ., Xie, F ., Lin Z., \\ ood E. Lee De Y (2020) Quanti.lic2ti.on ,of National Energy Impacts of 
Electrified Shaired Mobility ,.,.;th lnfrastmcfu.J.,e Support, submitted to Journal of E1rergy Policy. 

Hao-. X, Zhou, Y. Wang H, Ouyang 1. ( 020) Plug-in electric .-en·cles in China. acd ilie USA: a tecbl!:ology 
and m<arket comparison, _lt,litigatio11 and.Adaptatio11 Sirategi-esfo1' Global Change 
btlp.s :/ldoi.or~ 10. 007/s 10 ' -0 l 9-099 07-z 

Zheng, J., Sun, X, and Z,hou , Y. (2020) Electric Pas.sen,g;er Vehicles Sales and. in Chma '.s Leading Mark-et 
Journal ,oJClea:ner Produc tio,1~ Volume 243 0 January, 118607. 

Bci, Z.iclie11,g, M ·c ael Reiner, Gi~g;ory Keolei211, Zhou Y., Michael Wang, a11:d Z.henbng, Lin. (20 9) 
;\ITiJ,ele.ss ,chairgin,g .m.d shared autonomous b.rttery electric ,;ell ·c1es (Vi .._SABE.V): synergies iliat accelerate 

susfu!inable mobility and greenhouse gas emission reduction." !fitigatitm arid Adaptation Strntegies for 
Glob-al Clia~", littp.d ldoi.org/10 .1007/sl l027-0l 9-09870-9. 

Guo, Z., Zhou, Z., al!:d Zhou, Y. (20 9) Imp2cts ,of IntegrJ!hng Topolo,gy Reco.illlfiguration .m.d Vehicle-to
Gi-id Teclmolo,gies ,on Disti-ibution System Opera<tioil!I. IBEE Transactions Oilll Sustainable Energy, May. 

Zheng, J., Z!hou, Y., Yu R.., Zhao, D., Lu, Z., and Zhang, !P ., _019) Survival rarie of China Passeng,er 
Vehicles: A Data-dri,;eilll Approach, Journal of El!:ergy Porcy Volume 129, !P:ag:es 587-597. 

Guo, Z. a,nd Zhou, Y. (20 9) R.es idnal Value Analys is Of Plug-fo Vemc es In The i.S ., Jouma{ of Euergy 
Policy. V-olume 125 February, Pages 4!45-455. 

Huang, Y ., Zhou , Y. (201 5) An Optimization F1-amework fo~ W od;place Char,gmg Strategies, 
Trausporta tio,r Resem·,c!r Pan C, Pi?- 4!4!- l S5 DOI: 0.10] 6/j .trc.20 5.0 1.0"22. 

Zhou, Y. Vi, ang _ 1_, Johnson, L , \"lfail!lg, H. and Hao, H .. (20 1 S) P ,g-in Electric Vehicle Mamet Penetration 
acd ln.centi, ·es : A Global Revi ew, M1tigatio,r a11d Adaptatio11 Straregjas /<>r Global Cka:1ge·, Volume 0, 
Issue 5, pp 777- 95. 

Hao, H., Wang M ., Zhou, Y., \Van,g H. Oup,ng M ., (20 13) Ile Levelized C05ts ,of Con,·entional and 
Bcarltely E lectric Vehicles in China: Beijing ,e:,.,>eriences, Mitigation & .Uaptalio11 S trategy fi>r Global 
ClunlY', DOI: 0. 007/s 10_ 7-0l3-953 6o-- l , pub1isl!i.ed o me: 28 December _OB. 

Santini D . ZJhou, Y., Kim, N .. Gal ,glier K. acd Vyas, A... (2013) Plug-In ectric Cars for \Vo1i: Trav 
Evailuatioil!l •of Four Eleeiti-ic !Po,.,.·enrai.ns, Tra.,spo,1ation i~e<IFch Reoo,·d, 2385, pp. 53 -60. 

Zhou, Y., Vyas, A. aed Santini, D. (20 13) Trackmg I ational Household Vehic e Usage by Type Age, acd 
Area in Suppoit of Market As.s,essmenh for Plug-In. Hybrid Electri c Vehicles. Joumal of Tmm;p0Ftatio11 
Teclmologias, 3, l 4!-1&3 . 

Eilg:ow..iny, A., Zhou, Y .. Vyas, A, Maha1i.k, M . SJilltini, D., Waeg M . (20I2) Impact of P ,g-in Hybrid 
Electric Vehicle Charging Choices in 203 0, Tmmport.atio1r ll:£search &cord : Jcmnral of Tra,1'sp0Ftatio11 
R&earch Board. 2 8 • pp. 9- 7 . 
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Pee r-Recrie" ·e cll P apers iro CoofeN n ee Proeeediogs 

Bi, Z ., Zihou Y ., Xie, F ., Lin Z. 'iJi. oc,d E . Lee. D" Y (2020) Quantification -crf National Ena-gy Impacts of 
Electrified Shared Mo bilify with Imi-astmetwee Suppoit, Proceednigs (V99ih T ran.sportalion Research Board 
Amma! 1eeiing, Wa~on, DC U .S., Jan11ary .5- S. 

Guo, Z., Huang, J., Zhou Y., and Maeal, Y . (2020) Agent-Based Mode.ling For Electrified Ride.-Som-cing 
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November 4, 2020 Peer Review Teleconference 

Analysis of Heavy-Duty Vehicle Sales Impacts due to New Regulation 

12:00- Welcome and Introductions; Review of Agenda/Process for Peer Review Teleconference: Amy Doll, 
12:10pm EnDyna, Peer Review Lead; Kirsten Franzen, RTI International, RTI Project Manager 

(10 mins) 

12: 10- Background on Draft Report: Gloria Hetland, EPA/OT AQ 
12:15pm Brief overview of Project History and Objectives section of Peer Review Materials Package 
(5 mins) 

12: 15- Scope of Peer Review: Amy Doll, EnDyna, Peer Review Lead 
12:20pm Review of Charge for the Scope of this Peer Review section of Peer Review Materials Package 
(5 mins) 

12:20- Clarification questions related to Charge Questions #2, #3, and #5: Kirsten Franzen/ Amy Doll 
12:35pm 

1) Provide clarification about analytical assumptions for how the potential regulation would affect actual 
(15 mins) purchases. The authors review the industry background but could do it in a way that is directly related to the 

identification in Eq(4). For each round of the regulation, the mandate is effective on specific model years 
(MY) and onward. (I understand the authors state model year may not be relevant since the way the business 
works is through bargaining for a fleet of vehicles and through doing made-to-order.) As example scenario, if 
a 2007 regulation will affect all new trucks in MY 2007, at the end of 2006 or in early months of 2007, can a 
buyer specify an order of an older model to get away from the regulation? This will create wiggle room for a 
buyer to make a purchase that is in the short run exempted from the regulation. This is important because 
readers need to know exactly what beta4 and beta5 are identified from . This scenario I suspect does not mean 
the identification in Eq( 4) is invalid, but if that scenario is possible and if buyers do that a lot, the effect of 
pre-buy and low-buy can be even higher (aka authors find a lower bound). 

12:35- Clarification questions related to Charge Questions #2, #3, and #5: Kirsten Franzen/ Amy Doll 
12:50pm 2) Have the authors considered about how manufacturers can manipulate the price? HDV is not concentrated 
(15 mins) as the LDV market, so I am fine with the price-taker assumption. But since there is a bargaining process, it is 

important that analyses are not picking up effects oflower prices in December and higher prices in months 
after the regulation during the bargaining process. 

12:50- Clarification questions regarding Charge Question #4 on technical methods: Kirsten Franzen/ Amy Doll 
1:05pm 3) Why do the authors change how they describe their model: in the introduction, the authors say they use 
(15 mins) time-series methods, then in the main analysis, the authors say they use difference-in-differences. Then when 

the authors show the equation and the results, it appears the authors use an event-study model. I am not able to 
comment on this charge question since I am not sure whether authors are doing (i) event-study without a 
control group, or (ii) event-study with a control group by using no-regulation-change years as a control, the 
latter of which is essentially a diff-in-diffin the event study-format. I think the confusion arises from (a) 
unclear subscripts in Eq( 4), (b) notation of the month variable (it is unclear whether the month variable refers 
to the month in the dataset or if the authors mean the month-of-year), and (c) a lack of discussion of 
identification after Eq( 4), all of which could be easily explained. 

l:05-l:20pm Clarification questions regarding Charge Question #4 on technical methods: Kirsten Franzen/ Amy Doll 

(15 mins) 4) Can the authors or EPA clarify whether the Agency requires this analysis to extrapolate the results to 
implications on elasticities? Changes in price are associated with changes in sales for factors correlated to 
both. In addition to the common endogeneity issue, the price measure is a sales-weighted-price so it has a 
limitation in what this variable measures. 

l:20-l:45pm Additional Clarification Questions (if any): Kirsten Franzen/Amy Doll 

(25 mins) Any such scientific/technical questions should be related to improving a reviewer's ability to respond 
effectively to a specific Charge Question, and must be within the Charge for the Scope of this Peer Review. 

1:45pm Adjourn: Amy Doll, EnDyna, Peer Review Lead 
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Review Teleconference "Ground Rules" 

• An external peer review is intended to solicit individual reviewer feedback, to increase the independence 
of the peer review process. 

• The peer reviewers are not asked to, and should not attempt to, form consensus or collective 
recommendations, ratings, or opinions, and peer reviewers must understand that they should provide 
individual feedback on the research product. 

• Any EPA staff that may attend the peer review teleconference can only provide background inf01matio11 
on the research product to the peer reviewers, which can occur only during the teleconference run by 
EnDyna, and at EnDyna's request. 

• The peer review teleconference will not include discussion related to EP A's policies and decisions or 
current or proposed EPA regulations. 

EPA Charge for the Scope of this Peer Review 
EPA has defined the scope of this peer review for the ERG draft report in order to focus the peer review process 
effectively on EPA's Charge Questions. Your written comments should stay within the EPA scope defined 
below. 

The scope of this letter-style peer review is technical in nature, reviewing the methods, data quality, data 
sources, underlying assumptions, and the overall strengths and limitations of the study. EPA is especially 
interested in comments that focus on the validity or scientific merit of the methodology and that identify 
any significant weaknesses in the scientific information from the methodology. 

• Peer reviewers should focus on providing comments on the technical nature of the report, and its 
consistency with the state of current science as you understand it. The peer reviewers should 
evaluate the analysis used to develop the proposed methods and the suitability of those methods to 
estimate sales, pre-buy, and other impacts for use in policy analysis. 

• Peer reviewers should also focus on the claiity and completeness of the presentation in the draft 
report. Because the review is technical in nature, the peer reviewers should not focus on editoiial 
style. 

Work Scope and Schedule 
Your fll11ction as a peer reviewer is to review and provide written comments on the ERG draft report. 
Specifically, you shall evaluate the ERG draft report, respond to EP A's Charge Questions provided [in Charge 
Document, included within Peer Review Materials Package], and provide specific comments that you feel could 
improve the quality of the report. You are not requested to and should not provide input or advice on EPA's 
policies, regulations, or policy/regulatory decisions. Your review is not page-limited, and you should take as 
much space as you feel is necessary to complete your written responses to EP A's Charge Questions. 

KEY PEER REVIEW DATES 

Receive Peer Review Materials Package October 13, 2020 
Attend and Partici~te in Peer Review Teleconference __ N_o_v_e_1_n_b_er_ 4~, _2_0_2_0 _______ _, 
Complete and Submit Final Written Comments November 20, 2020 
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Environmental Protection Agency 
Conflict of Interest Inquiry 

You are being considered to serve as a Peer Reviewer for an EPA report tentatively entitled, Analysis of Heavy
Duty Vehicle Sales Impacts Due to New Regulation, and your involvement in ce1tain activities could pose a 
conflict of interest or create the appearance of a loss of impartiality in your review. Although your involvement 
in these activities is not necessarily grounds for exclusion from the peer review, affiliations or activities that 
could potentially lead to conflicts of interest are included in the table. 

Please complete the table and sign the certification below. If you have any questions, contact the Peer Review 
Lead, Amy Doll, at EnDyna, Inc. (adoll@endyna.com) at your earliest convenience to discuss any perceived 
conflict of interest issues. Please refer to the section below: "Infonnation Relating to Conflict of Interest." 

Conflict of Interest Analysis 
YES NO 

1. To the best of your knowledge and belief, is there any connection between the subject 
chemical or topic and any of your and/or your spouse ' s compensated or uncompensated 
employment, including government service, during the past 24 months? 

2. To the best of your knowledge and belief, is there any connection between the subject 
chemical or topic and any of your and/or your spouse ' s research support and project 
funding, including from any government source, during the past 24 months? 

3. To the best of your knowledge and belief, is there any connection between the subject 
chemical or topic and any consulting by you and/or your spouse, during the past 24 
months? 

4. To the best of your knowledge and belief, is there any connection between the subject 
chemical or topic and any expert witness activity by you and/or your spouse, during the past 
24 months? 

5. To the best of your knowledge and belief, have you, your spouse, or dependent child, held 
in the past 24 months, any financial holdings (excluding well-diversified mutual funds and 
holdings, with a value less than $15,000) with any connection to the subject chemical or 
topic? 

6. Have you made any public statements or taken positions on or closely related to the subject 
chemical or topic under review? 

7. Have you had previous involvement with the development of the document (or review 
materials) you have been asked to review? 

8. To the best of your knowledge and belief, is there any other information that might 
reasonably raise a question about an actual or potential personal conflict of interest or bias? 

9. To the best of your knowledge and belief, is there any financial benefit that might be gained 
by you or your spouse as a result of the outcome of this review? 

10. Compensated and non-compensated employment (for panel member/peer reviewer and spouse): list 
sources of compensated and uncompensated employment, including government service, for the 
preceding two years, including a brief description of the work. 
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Research Funding (for panel member/peer reviewer): list sources of research support and project funding, 
including from any government, for the preceding two years for which the panel member/peer reviewer 
served as the Principal Investigator, Significant Collaborator, Project Manager or Director. For the panel 
member/peer reviewer' s spouse, provide a general description of the spouse ' s research and project 
activities for the preceding two years. 

12. Consulting (for panel member/peer reviewer): list all compensated consulting activities during the 
preceding two (2) years, including the names of the clients if compensation provided 15% or more of 
your annual compensation. For the panel member/peer reviewer' s spouse, provide a general description 
of the spouse ' s consulting activities for the preceding two years . 

13. Expert witness activities (for panel member/peer reviewer): list the sources of compensated expert 
witness activities and a brief description of each issue and your testimony. For the panel member/peer 
reviewer 's spouse, provide a general description of the spouse ' s expert testimony provided in the 
preceding two years. 

14. Assets: Stocks, Bonds, Real Estate, Business, Patents, Trademarks, and Royalties (for panel member/peer 
reviewer, spouse, and dependent children): list specific financial holdings that collectively had a fair 
market value greater than $15,000 at any time during the preceding 24-month period (excluding well
diversified mutual funds , money market funds , treasury bonds and personal residence). 

15. Liabilities (for panel member/peer reviewer, spouse, and dependent children): list liabilities over $10,000 
owed at any time in the preceding twelve months (excluding a mortgage on your personal residence, 
home equity loans, automobile and consumer loans). 
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Public Statements: Provide a brief description of any public statement and/or positions taken that are 
closely related to the matter under review by the panel member/peer reviewer. 

17. Involvement with document under review: Provide a brief description of any previous involvement of the 
panel member/peer reviewer in the development of the document ( or review materials) the individual has 
been asked to review. 

18. Other potentially relevant information: Provide a brief description of any other information that might 
reasonably raise a question about actual or potential personal conflict of interest or bias. 

CERTIFICATION 

I hereby certify that I have read the above statements and, to the best of my knowledge and belief, no 
conflict of interest exists that may diminish my capacity to provide an impartial, technically sound, 
objective review of the subject matter or otherwise result in a biased opinion. 

Name - please print: 

Signature: 

Date: 
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Relating to Conflict oflntel'est (COi) 

Peer reviewers are expected to provide an impartial, technically sound, objective, independent, and unbiased 
technical review of the study entitled: 

Analysis of Heavy-Duty Vehicle Sales Impacts Due to New Regulation. 

We request the information in this COI Inquiry from interested peer reviewer candidates for the purpose of 
ruling out COI and other concerns as we work to create an independent and balanced selection of peer 
reviewers. An interested peer reviewer candidate ' s involvement in certain activities could pose a COI or create 
the appearance of a loss of impartiality in the peer review. Although involvement in such activities is not 
necessarily grounds for exclusion from the peer review, peer reviewer candidates need to disclose affiliations, 
interests, activities, or relationships that could lead to perceived COis. 

Before you can be selected and agree to serve as a peer reviewer, you will need to disclose any Actual or 
Potential COI (as explained below) on this form. The financial and professional information obtained from the 
interested peer reviewer candidate as part of the evaluation to dete1mine the existence of an Actual or Potential 
COI is considered private and non-disclosable to outside entities except as required by law and/or regulation. 

The following definitions provide general descriptions of Actual or Potential COI: 

• Actual COi: An Actual COI would be any financial interest held by an individual ( or certain related 
persons) that could be affected by their participation in the peer review. 

• Potential COi: A Potential COI could be any circumstance related to an individual (or certain related 
persons) that may cause "a reasonable person with knowledge of the relevant facts" to question the 
individual's impartiality in participating in the peer review (i.e., "an appearance of loss of impartiality"). 

To preserve the independence and ethics of the peer review process, individuals with Actual or Potential COis 
may not be allowed to participate in the peer review. Please consider carefully whether you might have an 
Actual or Potential COI or if any other interests, activities, or relationships would cause your impartiality as a 
peer reviewer to be questioned. 

If you have any questions, contact the EnDyna Peer Review Lead, Amy Doll (adoll@endyna.com) at your 
earliest convenience to discuss any perceived COI issues. 

For more information about peer reviews, see the EPA Peer Review Handbook, 4th Edition, October 2015. 
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Confidentiality Agreement 

Peer reviewers are to provide written comments responsive to the charge questions in a specified format by a specified 
deadline. I agree to use the information revealed during peer review of the: 

EPA draft report tentatively entitled, Analysis of Heavy-Duty Vehicle Sales Impacts Due 
to New Regulation 

2!!b:: for U.S. Environmental Protection Agency (EPA) peer review purposes and understand that! must treat all of the 
information as confidential and proprietary. 

I also agree to treat all of the supplementary information as confidential and proprietary, if any such 
supplementary background materials are provided for this peer review. 

• Peer reviewers must comply with requests for confidentiality, as stated above, regarding the release of draft 
Agency products, positions or other materials provided to the reviewer. All reports, spreadsheets, and any other 
background materials provided as part of the review should be kept confidential and should not be discussed or 
shared with anyone, except the EnDyna Peer Review Lead : Ms. Amy Doll (or RTI Peer Review Lead: Ms. 
Kirsten Franzen). 

• Peer reviewers must avoid interactions-including with Agency representatives or members of the interested 
public- tl1at might create a perception of conflict of interest regarding the work product under review. Exercise 
due care to avoid any actual or perceived conflict of interest in carrying out this peer review. 

• Peer reviewers should inlmediately inform the EnDyna (or RTI) Peer Review Lead ifiliey are contacted regarding 
this peer review or work product by anyone else. EnDyna will immediately inform EPA of any such reports by 
peer reviewers to guard against inappropriate influence from outside the selected peer reviewers. 

• Peer reviewers will advise the EnDyna ( or RTI) Peer Review Lead of the disclosure of any information related to 
this peer review that is disclosed, used, or handled in a manner inconsistent with this agreement. 

If in the course of this peer review, I do acquire or have access to any information, data, or material which is confidential, 
proprietary, or otherwise privileged, and is so indicated in writing, I agree that such information will not be divulged to 
any person or any organization or utilized for my own private purposes or in any manner whatsoever, other tl1an in the 
perfmmance ofthis peer review: 

1. without the prior written permission of EnDyna ( or RTI) Peer Review Lead for tile work being evaluated, or 

2. until such information, data, or material is first publicly disseminated by the EPA or its contractor or grantee 
performing tlie work, or 

3. is or becomes known to the public from a source other than me, or 

4. is already known to me or my employer as shown by prior records, whichever event shall first occur, and this 
knowledge was already disclosed in my signed Conflict oflnterest (COI) form. 

After this peer review, I will destroy and/or delete all reports, spreadsheets, and any other background materials related to 
this peer review. 

(Signature) (Date) 

(Name) 
Printed or Typed 
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